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Attached please find a brief report summarizing the cost/schedule
estimates obtained from Fluor Daniels, Inc. (Fluor) on the
pretreatment facility alternatives to B Plant. The summary
describes a historical sequence of requests made by Westinghouse
Hanford Company along with total estimated costs for the
pretreatment facilities. Four reports were received from Fluor,
which are appended to the summary as attachments. The four reports
represented the total package received from Fluor on the
cost/schedule estimate contract.
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COST/SCHEDULE ESTIMATES FROM FLUOR DANIELS INC.

Waestinghouse Hanford Company (WHC) had requested Fluor Daniels Inc. (Fluor) to
prepare cost/schedule estimates for pretreatment alternatives to B-Plant. Initially three
alternatives were selected and they are the foliowing: A new stand-alone facility, an
expanded Hanford Waste Vitrification Project (HWVP) facility, and a facility colocated
with HWVP. The total square footage of the stand-alone facility is 175, 000 #2 with two
42, 000 gallon dissolvers and the associated cesium removal and TRUEX process
equipment. Fluor reviewed the layout drawings and recommended that the facility
layout be modified on the basis of Fluor's experience with HWVP facility design. The
modifications included such items as additional contact and remote maintenance and
laydown areas, addition of a chiller room for the heating, ventilation and air
conditioning (HVAC) expanded HVAC equipment rooms, addition of an off-gas
system, and expansion of the cold chemical siorage area. The Fluor modlflcatlons
increased the area of the new stand-alone facility from 175, 000 ft2 to 212, 000 {2, The
same general modifications were also incorporated into the expanded HWVP and
colocated facilities layouts.

Fluor performed total estimated cost and life cycle cost analysis for all three facilities
after incorporating the modifications. The cost analysis did not include
decontamination and decommissioning costs. Expense funded costs such as
conceptual design, research and development, and pilot plant development were not
estimated. The costs were calculated in terms of mid FY1988 dollars and escalated to
the mid point of construction. The total estimated (capital) costs included detailed
design, field engineering and inspection, direct construction, engineering
management, construction management and project management costs. For these
estimates, it has been assumed that a more significant technical demonstration and
documentation step would be required in parallel with the validation step. Finally, feed
supply/return lines were not included in the cost estimates.

The total estimated costs are $787M, $745M and $830M for the stand-alone, the
colocated and the expanded HWVP facilities respectively. The cost of the colocated
facility is the least and is about 5% less than that for the stand-alone facility. The total
life cycle costs, which include the operation and maintenance costs are $254M, $245M
and $322M respectively for the stand-alone, the colocated and the expanded HWVP
facilities. The life cycle cost analyses have been performed in accordance with the
methodology provided in subpart A of 10 CFR part 436 and in NBS Handbook 135
(Rev.), "Life Cycle Costing Manual for the Federal Energy Management Program.”" The
total estimated costs and the total life cycle costs for the thres facilities, and the cost
bases are described in the Fluor report entitled "Cost Studies - Process and Facility
Options for Pretreatment of Hanford Tank Wastes," given as attachment 1.

The schedules for the construction of the three facilities are given in attachment 1. The
stand-alone and colocated facilities schedules indicate that the new facility will not be
operational until 4/1/2004, while the analysis indicates that the expanded HWVP
facility could be brought on line by 7/1/2003.

Westinghouse Hanford Company subsquentfy requested Fluor to use the
cost/schedule analysis for the 212, 000 ft< new stand-alone facility as a basis and
perform cost/schedule estimates for a new stand-alone facility as originally proposed
by WHC (Total Area = 175, 000 t2 ). This was pr:manly done for 2 reasons. Firstly, the
WHC process engineering personnel shared the opinion that even with a slightly



smaller-sized facility the pretreatment operations can be periormed satistactorily and
efficiently. Secondly, the Fluor estimate was requested to compare with the cost
estimate periormed by Kaiser Engineers Hanford Company (KEH) for the 175, 000 2
facility in order to add more credibility to the final reported figures. All costs were
estimated in FY88 dollars and escalated by 4.35% to FY89 to achieve compatibility
with the KEH estimate for the facility. The escalation was performed using the
escalation table provided by KEH. The schedule unl[zed for escalation was the same
schedule reported in attachment 1 for the 212, 000 #t2 new stand-alone pretreatment
facility. Unlike the 212, 000 ft2 facility, life cycle cost analysis has not been performed.
The total estimated cost and its basis are discussed in detail in attachment 2. The total
estimated cost of the 175, 000 ft2 new stand-alone facility is $668M compared with
$564M for the KEH estimate.

Westinghouse Hanford Company also requested Fluorto determine the total estimated
cost of a colocated facility similar to the 175, 000 ft2 new stand-alone facility for
companson The total estimated cost of a colocated facility of design similar to the
175, 000 ft2 stand-alone facility is $637M. The details of the total estimated cost, and
the construction cost estimate summary and basis are given in attachment 3.

Finally, WHC requested Fluor to give total estimated cost of a 132, 000 2 new
stand-alone facility. This was the facility for which KEH previously provided the total
estimated cost to WHC (1). Some slight modifications were made to the facility layout,
and both Fluor and KEH were asked to provide estimates of total project cost for the
facility. Here again, the two independent estimates were sought for comparison
purposes and also to add more credibility to the final reported figures. In addition, the
smaller facility was selected (with 21, 000 gallon dissolvers) so that the costs can be
compared to the cost of modifying the B-Plant to include similar pretreatment
processing capabilities. The iotal estimated cost from Fluor for the facility is $591M as
compared with the KEH estimate of $440M. The total estimated cost, and the
construction cost summary and basis are detailed in attachment 4.

Two very important conclusions can be drawn from the Fluor study. First and foremost
is the fact that the cost of a colocated facility of a comparable design is the lowest.
Secondly, regardless of the size of the facility, the schedule for completion of
construction of any type of facility is approximately the same.

REFERENCES

1. M. J. Kupfer, A. L. Boldt and J. L. Buelt, "Process and Facility Options for
Pretreatment of Hanford Tank Wastes, " SD-WM-TA-015, Draft, September 1988.
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Introduction

Fluor Daniel was requested by WHC to provide a cost estimate
on a Total Estimated Cost (TEC) level for two pre-treatment
plant alternatives. Fluor Daniel elected to evaluate a
third concept at no cost to WHC or DOE. The cost estimate
was conducted during a three week time period and estimated
three pre-treatment alternatives as follows:

1) Stand-Alone Pre-treatment Facility

2) Integrated Pre~treatment Facility (integratead
within the HWVP Vitrification Building)

3) Co~located Pre-treatment Facility (co-located
within the HWVP Plot Boundaries) (Fluor Alternative)

The cost estimate includes an estimate of life cycle costs
for each pre-treatment alternative, as discussed in Section
5.0.

Section 6.0 provides a summary of areas for further study
and why these areas are important in the development and

implementation of a Pre~treatment Facility.

2.0 Purpose

The purpose of this regquest is to evaluate three alternative
pre~treatment facility locations and to document the
physical and financial parameters of each location. In
addition, areas requiring additional study are to be
identified.

Table 2-1 provides a summary of the three pre-treatment
alternatives. Included in Table 2-1 is an overview of the

CDG.DOC 1
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major facility areas and the deviations from the WHC
supplied data. Also included in Table 2-1 is a summary of
the TEC cost, life cycle cost, and key schedule dates for
each pre-treatment alternative. Additional detail is
provided in Sections 3.0, 4.0 and 5.0 of this report.

Description of Alternatives

A table (Table 2-1) comparing the Stand Alone, Co-located
and Integrated Pretreatment facilities is included in
Section 2 of this report.

3.1 Process Design Criteria
3.1.1 Introduction

The Waste Pre-treatment Facility could
potentially process up to five major types of

waste currently in storage at the Hanford 200
areas. Each waste type requires different

pre-treatment methods with various
alternatives. Reference 1 describes the
various waste and waste treatment methods.

For purposes of estimating a pre-treatment
option was selected for each waste type.
This selection formed the basis for process
equipment requirements and chemical usage.

The selected option for each waste type are
discussed below.

3.1.2 NCAW (Neutralized Current Acid Waste)

CDG.DOC 2
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The neutralized current acid waste contains
high concentrations of Sr-90. No equipment
has been provided for the Sr=-9%0 removal.

NCAW will be washed to remove soluble salts
prior to feed into the pre-treatment
facility. The washed sludge will be sent to
the HWVP for vitrification. NCAW supernatant
and sludge water will be processed through
the pre-treatment facility to remove Cs-137
by ion exchange. The removed Cs-137 will be
conmbined with other pre-treatment plant
sludges and eventually vitrified in the HWVP.

Sludge washing could be accomplished in the
pre-treatment plant or in a tank farm DST.
The selected alternative considers the prior
therefore not affecting the pre-treatment

equipment or chemical usage. Figure A-l
(ref 1) is a block flow diagram of the

selected process.
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PFP (Plutonium Finishing Plant Waste)

The Plutonium Finishing Plant wastes have
relatively low concentrations of fission
products. The PFP sludge is washed to remove
soluble salts which are sent to the Grout
Treatment Facility. The washed sludge is
dissolved in HNO, and processed through the
TRUEX process, within the pre-treatment
facility, to separate the transuranic (TRU)
elements from the bulk of the inert salts,
particularly chromium.

The removed TRU is combined with the solids
remaining after the dissolution step for
eventual vitrification in the HWVP. Figure
A-4 (Ref 1) is a block flow diagram of the
selected process and Figure A-1l (ref 1)
contains a preliminary material balance.

NCRW (Neutralized Cladding Removal Wastes)

The neutralized cladding removal wastes,
similar to PFP wastes, have relatively low
concentrations of fission products.

NCRW wastes are pre-treated in a manner
similar to PFP wastes. As a result of the
high fluoride content of this waste, the
nitric acid concentration used to dissolve
the sludge is less than that used for PFP
wastes.
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The NCRW supernatant and sludge washes are
sent to the Grout Treatment Facility. The
TRUEX process is used to remove the
transuranic (TRU) elements from the bulk of
the inert salts, notably fluoride and
zirconium. The TRU fraction is combined with
the undissolved sludge for eventual
vitrification in the HWVP. Figure A-6

(ref 1) is a block flow diagram of the
selected process and Figure A-12 contains a
preliminary material balance.

CC {Complexant Cecncentrate Waste)

Both the complexant concentrate supernatant
and sludge contain various organic
complexants. It is assumed that these
complexants must be destroyed before either
TRUEX processing a routing the treated CC to
the Grout Facility.

A slurry of CC supernatant and sludge is
treated with hydrogen peroxide to destroy the
organic complexants. The sludge is dissolved
by use of a nitric acid solution which will
acidify the supernatant and then it is
processed through the TRUEX systen.

Undissolved sludge is combined with the TRUEX
TRU preoduct for eventual vitrification in the
HWVP., The raffinate is neutralized for
routing to the Grout Facility.
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Figure A-9 (ref 1) shows the basic block flow
diagram but the complexant destruction step
is done prior to nitric acid addition.

Figure A-13 (ref 1) contains a preliminary
material balance with the exception of the
hydrogen peroxide addition.

SST (Single Shell Tank Waste)

The single shell tank wastes consist of a
sludge layer covered by a salt cake. Wastes
in the SSTs comes from several sources and is
likely to vary substantially in composition
from tank to tank.

The remaining fission product concentrations
in the 88T is relatively low. The
transuranic (TRU) concentration in only half
of the 149 single shell tanks exceeds 100
nci/g.

It is assumed that only 75 single shell tanks
with TRU concentrations in excess of 100
nCi/g are pre-treated. The retrieved SST
contents are washed to remove the bulk of the
soluble salts which are sent to the Grout
Facility. The bulk of the washed sludge is
dissolved in a two step process utilizing
nitric acid and oxalic acid. TRUEX is used to
remove the TRU components from the dissolved
sludge as well as the relatively high
concentrations of uranium. The uranium is
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combined with the TRUEX raffinate,
neutralized and sent to the Grout Facility.

Recovered TRU is combined with the
undissolved sludge and vitrified in the HWVP.
A process block flow diagram is shown in
Figure A-10 (ref 1) and Figure A~14 (ref 1)
contains a preliminary material balance.

Process Design Impact to In-Cell Equipment

Several in-cell equipment items were added to
the equipment list and layout drawings
provided by WHC.

In comparing the Pre-treatment Flow Diagram
ES=-800=-00 with the equipment list and the
Facility Plan ES~800-02, three items appeared
on the Flow Diagram but not on the equipment
list or layout. The Precoat Storage Tank and
the two PHP Filters were omitted. The
filters are assumed to be mounted over the
Sludge Receiver Tanks but additional cell
floor space was needed for the Precoat
Storage Tank.

In a visit to WHC, Fluor personnel were
advised to add an ammonia scrubber system to
the in-cell egquipment. This system includes
a 6 £t D x 12 £t H ammonia scrubber column, a
4000 gallon scrubber solution receiver, a 20
GPM concentration and a 4000 gallon
concentrator condensate receiver. Fluor also
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added a 1000 gallon concentrator bottom
receiver. These items added to the required
cell space.

In discussions with WHC personnel, it was
determined that the space allocated for the
21 remotely maintained centrifugal contactors
was not sufficient. Additional space was
allocated in the cell for these assemblies.
The attendees at the above mentioned meeting
were, Mike Kupfer, John Garfield, Al Boldt
and, Dave Place from WHC. The Fluor
representatives were B. J. Reckman and

Rich Keenan. The interpretation of these
requirements is indicated on the marked-up
flow diagram in Appendix E.

Stand Alone Pre-treatment System

3.2.1

General Description

The salient features of the Stand Alcone
Facility are described as feollows.

A table (Table 2-1) comparing the
Stand-aAlone, Co-Located and Integrated
Pre~treatment facilities is included in
Section 2 of this report.
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1) The facilities are located within the
200 E Area of the Hanford Site, as an
all new Stand Alone Facility, complete
with all HVAC Systems, utilities,
electric power, emergency generator,
additive, sampling, laboratories,
maintenance, central control and office
facilities.

2) The Pre-treatment Flow Diagram {figure
E) of SD-WM-TA~015 has been modified to
include additional feed and storage
tanks for additives, plus necessary
utilities and additional modifications
listed in table 2~1.

Cell Arrangement

The in-cell canyon arrangement reflects the
full in-cell equipment list as modified by

Fluor (Appendix A).

Canyon Size

Embedded nozzles and jumpers require a
minimum of 5'-0" on each side of the 15'~Q"
diameter vessels to the wall. This requires
a minimum cell width of 25'-0%", Cell length
is set by spacing of in-cell equipment 3'-0"
apart; this results in an overall cell length
of approximately 310'-0"., The spacing
appears adequate for approximately 600

™
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embedded nozzles {(including 20% spares) to be
located at the gallery walls. Pipe trench
and closed loop utility jumper embeds are
less congested.

Cover blocks are 40'=-0" above the cell floor,
to underside, which is sufficient to handle
the largest stack up of equipment (25'40"H)
and jumpers. Cover blocks are assumed to be
3'«~0" thick as at HWVP. Shield wall
thickness is assumed to be 5'-0Y,

Shield windows or manipulators are not
required for the chemical cell walls.
Lighting and all handling is via the canyon
crane.

All canyen cell walls and floors are
stainless steel lined to the bottom of the
cover blocks.

Canyon Crane

A single 30 ton capacity 75'=-0Y span canyon
crane equipped with lighting and CCTV will
service all remote cells and the railroad
well. Crane rails must be a minimum of
32'=0" above the cover blocks for the maximum
length component to clear. The distance
above the crane to the underside of the roof
ig 12'-0%,
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A crane maintenance area (CMA) is provided
for a 20'=-0" wide crane bridge. Depth
comparable to HWVP CMA is assumed.

A rising shield door is assumed (vs HWVP
hoist system).

Master Slave Manipulator Repair

A single elevation metal building is required
for MSM repair (6000 sq ft) and is located

adjacent to the Analytical Laboratory at
grade. The equipment and configuration will
generally conform to the HWVP approach.

Space reguirements are factored from HWVP
based on the ratio of installed MSMs in the
two facilities. ©One Decon glove box is
required. Other equipment, e.g., monorails &
tables, are replicated from HWVP. An airlock
is required at each of two entry/egress
points.

Regulated Maintenance Shops

Ample space has been allocated in the
facility lower level corridor for regulated
maintenance shops. Equipment costs are
assumed equivalent to those used on the HWVP.



FLUGH DANIEL

3.2.7

#

o

CDG.DOC 12

Non-regulated Maintenance Shop

An external single elevation metal building
is required for non-regulated maintenance
activities. Space (5625 sg ft) and equipment
ecquivalent to HWVP have been allowed. Access
to non~regulated maintenance is from outside
the contrelled areas.

Failed Equipment Handling.

To allow prompt exchange of failed and
replacement in-cell components by the canyon
crane, it is necessary to provide remote and
contact maintenance space. To assure this
capability, a laydown area separate from the
decon and repair cells is also regquired. This
area, as a minimum, is sized to accept a
dissolver, the largest single component. An
area 30'-0" x 25'-0" has been provided.

A significant fraction of the failed
equipment will not be repairable remotely nor
decontaminable to contact levels, therefore,
a Hanford standard burial box will be
utilized for disposal. A remote cell is
required for remote decontamination/maintenance
of failed equipment and for size reduction
(cut up) of eguipment to be disposed of. &2
Falled Egquipment Cut-Up Area 26'-0" x 39'-0"
has been provided for this purpose. The cell
is fully lined with stainless steel. Four
shield window stations with master slave
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manipulators at the corridor wall, remote
lighting fixtures, CCTV, utility service and
decon solution supplies and two
Electro-mechanical manipulators to operate
the in-cell equipment are provided. For
purposes of the cost estimate, the Failed
Ecquipment Cut-up Area (FECA) egquipment was
assumed to be comparable to the Process
Facility Modification Project FECA equipment.

Decontamination regquirements to allow manned
access into the failed equipment cut-up cell,
would involve lengthy procedures, making it
impractical. Aalso, loading of the disposal
box, given the limited space and high
contamination in this cell, is impractical.

A separate, lower contamination, manned
access cell (25'=-0" X 39'-0") for contact
maintenance and disposal box loading is
provided. This cell will be capable of remote
box handling and closure. It is equipped
with two shield window stations each with two
Master Slave Manipulators. One EMM will also
be required as well as a hoist system for
component handling. The cell is fully
stainless steel lined and equipped with
utility supply and decon solution services.

The above approach is consistent with BWVP
plans.

Sampling and Analytical Laboratory
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Samples will be drawn in shielded cells
adjacent to the canyon cells and the
corresponding in~-cell equipment. Four cells
(two for each process cell) will be required.
Combined with these cells will be remote
analyvtical cells. Design will be comparable
to the HWVP concept. 2 total of 35 sample
assemblies are provided, spaced at 1'-4"
centers. Three sample caves will collect
seven samples each. This requires 10'-0" of
inside length. 2n additional 10'-0" is
required for analytical work for a total
inside length of 20'-0". The fourth cave
will collect 14 samples and have two
analytical cells for a total inside length of
40'=~0", A single service room is provided
between each set of sample/analytical caves
in the two corridors to operate the transfer

drawers servicing these cells.

Shielding is assumed to be 28" of high
density concrete on three sides. Equipment
includes 10 - 28" deep shield windows, 20
MSM's and 35 liquid sample modules. In-cell
equipment is comparable to HWVP except that
four transfer drawers are reguired.

The hot laboratory will be a single level
metal building ( 3780 sg ft) located adjacent
to the main structure. Egquipment
requirements and costs are assumed to be the
same as for the HWVP analytical laboratory.
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A cold laboratory is regquired for analysis of
incoming cold chemicals via rail or truck.
This facility is assumed to be identical in
size and cost to the HWVP concept.

HVAC Systems

The stand-alone facility is serviced by the
following HVAC systenms:

1)
2)
3)
4)

Zone I Area HVAC Systenm
Zone II & III HVAC System
Zone IV HVAC Systen
Chilled Water System

General basis and assumptions utilized to
establish sizing of systems and consistency
with HWVP are as follows:

1)

2)

3)

4)

5)

6)

The design is based on criteria
established by DOE order 6430.1A

The design is based on HVAC zoning as
indicated on the WHC drawings that were
provided,

Zone I air quantities are based on five
air changes per hour.

Zone II air quantities are based on ten
air changes per hour.

Zone III air quantities are based on
five air changes per hour.

Zone IV air quantities are based on 1.1
CFM per square foot.

-
.
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Zone I HVAC Area System

The Zone I system for the stand-alone
facility utilizes 100 percent outside air
which is conditioned and supplied to the
various areas through the air supply handling
units. The exhaust air from these areas is
routed through two stages of remotely
maintained HEPA filters and one stage of
contact maintained HEPA filters. The remote
filters are located in a shielded room where
a robotic EMM is utilized for filter
changeout. Maintenance space is provided for
staging and maintenance of the robot. Filter
disposal is accomplished by compaction and
placement into shielded containers.

The third stage of filtration is located in a
man access area and the filters can be bagged
out.

The Zone I exhaust fans exhaust the air to
the outdoors by way of a combined stack with
isokinetic monitoring.

Equipment rooms for the HVAC were enlarged to
accommodate the HVAC equipment. In most
cases, this required increasing the height of
the rooms. The remote HEPA filter room was
forced deeper into the ground to reduce the
impact on the above ground structure.
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This system is patterned after the remote
system designed for the Process Facility
Modifications Project but expanded with
additional filter plenums. Costs are
established from the PFMP cost estimate.

Zones II and III HVAC Area System

The Zone ITI and III areas are served by an
independent HVAC system using 100 percent
outside air which is conditioned and supplied
to the Zone III areas by supply air handling
units. The air is conditioned and supplied
initially to the Zone III areas.

The Zone III exhaust air is cascaded to the
Zone II areas through a single stage of
contact maintained HEPA filtration.

The exhaust air from the Zone II and IIIX
areas is exhausted through two stages of
contact maintained HEPA filters. This
exhaust is combined with the Zone I air down
stream of the final filtration and routed to
a common stack. .

The stack is a grade mounted stand
approximately 150'-0" in height.

Equipment rooms for these systems were
expanded in height and square footage to
accommodate the additional filtration
equipment.
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Zone IV HVAC Area System

The Zone IV areas consisting of the Control
Room, Offices, Change Rooms, Lunch Room and
Toilets are served by an independent HVAC
system. This system utilizes supply air
handling units and return/exhaust fans to
provide conditioned air to these areas.

Additional equipment room space is provided
to accommodate this system.

HVAC Chilled Water System

The chilled water system provides chilled
water to the supply air-handling unit coeling
coils that serve all HVAC zones. This system
consists of centrifugal chillers and the
associated chilled water and condenser water

pumps. The cooling tower is located outside
in close proximity to the chiller room.

A room was added for this system which was
not accounted for in the building layouts
provided by WHC.

Electrical System

The electrical system provides normal and
standby power for the facility. A single
emergency generator is furnished to supply
standby power to the Zone I exhaust systéem
and safety related systems within the
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facility. The emergency generator is
estimated at 300 XKW and is driven by a diesel
engine.

The facility power is supplied by a single
double~ended load center from the 13.8 XV
feeders.

Integrated Pre-treatment Facility

3.3.1

General Description

A table (Table 2-1) comparing the
Stand~Alone, Co-Located and Integrated
Pre-treatment facilities is included in
Section 2 of this report.

The salient features of the Integrated
Yacility are described as follows:

1) The facilities are located within an
extension of the Vitrification Building
of the HWVP, adding some 370'-0" feet to
the North-South dimension of the
Vitrification Building by extending the
process cell and gallery area.

2) HVAC Systems, Utilities and Electrical
power are expanded to include the
Pre-treatment process.
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3) The Pre-treatment Flow Diagram (Fig E-1
of SD~WM-TA-015) has been modified to
include additional feed and storage
tankage for additives, plus additional
modifications listed in the referenced
table.

Cell Arrangement

The in-cell canyon arrangement reflects the
full in-cell equipment list as modified by
Fluor (Appendix B).

Process Canyon Size

Embedded piping and jumpers require a full
5'~0" to either side of 15'-0" wide vessels
to the wall requiring the cell width to be
25'=-0". Presently a 22'-6" width is shown
for the east cell on drawing ES-800-~12. It
is anticipated that reconfiguration of
equipment will permit a 25'-0" width where
reguired; a narrower cell for smaller
equipment can be provided so overall building
width can be maintained.

Cover blocks are 43'=-0" above the cell floor,
to the underside, consistent with HWVP
requirements. This is sufficient for the
largest stack up of equipment (25'-0"H) and
jumpers. Cover blocks are assumed to be
3'=0" thick consistent with HWVP. Shield wall
thickness is assumed to be the same as HWVP
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for the full canyon length at both sides of
the canyon.

Cell length is set by spacing in-cell
equipment 3'-0" apart side to side. This
spacing appears adequate for approximately
600 embedded nozzles (incl 20% spares) to be
located at the gallery walls. A pipe trench
is not feasible, therefore, in-cell remote
(XMAS TREE) piping, consistent with the
concept used in HWVP, is assumed for

the approximately 90 in=-cell connections that
have been estimated as being required.

Shield windows or manipulators are not
required for the chemical cells. Lighting
and in-cell handling is accomplished via the
canyon crane,

Canyon Crane

In addition to the existing HWVP canyon
crane, a single 30 ton capacity version of
the HWVP canyon crane with lighting, CCTV and
the EEC is required. The crane will share
the HWVP Canyon Crane rails. HWVP lifts are
comparable so rail height and ceiling height
per HWVP can be retained.

Bus bar corridor extension is required at the
third f£loor.
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The crane maintenance area (and building
length at South end) must be extended 20%-0"
so the Crane Maintenance Area can
simultaneously accept the two cranes. The
shield door and decon

systems designed for the HWVP can be utilized
for both canyon cranes. ’

Master Slave Manipulator (MSM) Repair

Expansion of the HWVP MSM repair facilities
is required by a factor of 40% (300 sg ft) to
handle the greater number of MSMs utilized by
the integrated facility. Each HWVP shop
should be expanded equally. Adjustment of
the Analytical MSM repair shop location is
reguired to accommodate the extended east

corridor, conceptually, access to the shop
from the corridor will be unchanged. No

additional decon glove boxes are reguired.
General equipment needs and cost are
increased proportional to the expanded floor
area.

Regulated Maintenance Shops

Regulated maintenance shop space is provided
egquivalent to the stand alone facility lower
west level corridor. Egquipment costs for
this new shop are assumed equivalent to the
HWvVPE.
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Non-Regulated Maintenance Shop

An additional external single elevation metal
building or expansion of the HWVP
Non-Regulated Maintenance shop is reguired.
Space and eguipment equivalent to 50% of HWVP
(2800 sg ft) is allowed. BAccess to
non-regulated maintenance is from outside of
the c¢ontrolled areas only.

Failed Equipment Handling

Repair and disposal of failed in~cell
equipment requires remote and contact
maintenance space to allow prompt exchange of
failed and replacement components by the
canyon crane. A lay down area separate from

the decon and repair cells is required to
assure that this can be accomplished.
Maximum laydown area consistent with other

cell configurations has been provided.

A significant fraction of the failed
equipment will not be repairable remotely nor
decontaminable to contact levels, reguiring
that it be disposed of in a Hanford standard
disposal box. A remote cell is required for
remote decontamination maintenance and size
reduction (cut up), of failed equipment to be
disposed of. A Failed Equipment Cut-up Area
has been provided for this purpose. This
cell will be completely lined with stainless
steel. Four shield window stations with MSMs
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at the corridor wall, remote lighting
fixtures, CCTV, utility services and decon
solution supplies are furnished. 1In
addition, two electro-mechanical
manipulators are required to operate the
in-cell equipment. As in the stand-alone
facility, Process Facility Modification (PFM)
project FECA equipment was used as the
estimating basis.

Decontamination requirements to allow manned
access into the falled equipment cut up area
will involve lengthy procedures making it
impractical. Also, lcading of the disposal
box, given the limited space and high
contamination in this cell, is impractical. A
separate, lower contamination manned access
cell is required. This cell is capable of

remote box closure and handling. It is
equipped with two shield window stations,

each with two MSMs. One EMM will also be
required as well as a hoist system for
component handling. This cell is fully
stainless steel lined and equipped with
utility supply and decon solution services.
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Sampling and Analytical Laboratory

Samples will be drawn in shielded caves
adjacent to the canyon cells and the
corresponding in-cell equipment. Four cells
total (two for each process cell) will be
required. Combined with these cells will be
the remote analytical cells. Design will be
comparable to the HWVP concept. A total of
35 sample assemblies are provided spaced at
1'-4" centers. Three sample caves will
collect seven samples each (requiring 10'-0")
plus 10'-0" for analytical work for a total
inside length of 20'-0". The fourth cell
will collect 14 samples and have two
analytical cells for a total inside length of
40'-0", A single service room is provided
between each set of sample/analytical cells

in the two ceorriders to operate the sample
transfer drawers servicing the cells.

Shielding for the sample cells is 28" of high
density concrete on three sides. Equipment
includes 10 - 28" deep shield windows, 20
MSMs and 35 liquid sample modules. In-cell
equipment is comparable to HWVP except that
four transfer drawers are required instead of
two. Additionally, four pneumatic transfer
systems are required for sending and
receiving sample vials to and from the
Laboratory.
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The hot laboratory is located on the same
mezzanine level to the North side of the
sample cells. The HWVP laboratory is
replicated, mirror image, for space
allocation purposes. Equipment costs are
assuned equivalent to comparable HWVP
Facilities {Lab & three support rooms.)

A cold laboratory is required for analysis of
incoming cold chemicals via rail or truck. A
facility identical in size and cost to HWVP is
assumed to be required.

HVAC Systems

The integrated facility is serviced by the
following HVAC systems:

1) Zone I Area HVAC System
2) Zone II & III HVAC System
3) Zone IV HVAC System

4) Chilled Water System

General basis and assumptions utilized to
establish sizing of systems and consistency
with HWVP are as follows:

1) The design is based on criteria
established by DOE order 6430.1A

2) The design is based on HVAC zoning as
indicated on the WHC drawings that were
provided.
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3) Zone I air gquantities are based on five
air changes per hour.

4) Zone II air guantities are based on ten
air changes per hour.

5) Zone III air quantities are based on
five air changes per hour.

6) Zone IV air guantities are based on 1.1
CFM per sguare foot.

HWVP System Expansion

Since the integrated facility is an expansion
of the current HWVP design, it is necessary
to expand the HVAC systems to accommodate the
additional loads.

The increased loads have been accommodated by
adding equipment and/or increasing equipment
sizes of the existing designed equipment.

The Vitrification Building Mechanical Room,

Sand Filter, and Fan House, have been
increased in size to accommodate the
additional load. The chiller system capacity
has also been increased.

The 2Zone I exhaust system is filtered,
utilizing the existing HWVP design concept.
This concept consists of a sand filter with a
final stage of contact maintained HEPA
filters.

Electrical System
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Normal and stand-by power for the expanded
facility will be fed from the existing HWVP
designed system.

Emergency stand-by power will be supplied
from the existing design emergency
generators.

Co-Located Facility

General Description

The salient features of the Co-located
Facility are described as follows.

A table (Table 2-1) comparing the

Stand-alone, Co-located and Integrated
Pre-treatment facilities is inciuded in

Section 2 of this report.

1) The facilities are located within the
200 E Area of the Hanford Site as a new
Stand-alone Cell Facility. The
cell-facility is located adjacent to the
sand filter and near the HWVP
vitrification Building.

2) The pre=treatment process cell and-
related cells are located in a separate
building with an independent HVAC Supply
and Zone II, III and IV exhaust system.
The Zone I exhaust system, sand filter,
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HEPA filters, exhaust fans, and stack
are shared with HWVP.

3) Several utilities are serviced from the
expanded HWVP systems such as steanm,
air, cooling water, chilled water, etc.

4) The Pre~treatment Flow Diagram (figure
E) of SD-WM-TA-015 has been modified to
include additional feed and storage
tanks for additives, plus necessary
utilities and additional modifications
in Table 2-1.

Cell Arrangement

The in-cell canyon arrangement reflects the
full in-cell equipment list as modified by
Fluor (Appendix C).

Canyon Size

Embedded nozzles and jumpers reguire a
ninimam of 5'=0" on each side of the 15'-0"
diameter vessels to the well. 'This reguires
a minimum cell width of 25'-0", Cell length
is set by spacing in-cell equipment 3'-0"
apart this results in an overall cell length
of 310'-0", The spacing appears adeqguate for
approximately 600 embedded nozzles (including
20% spares) to be located at the gallery
walls. Pipe trench and closed loop utility
jumper embeds are less congested.
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Cover blocks are 40'=-0" above the cell floor
(to underside) which is sufficient to handle
the largest stack up of equipment (25'=-0"H)
and jumpers. Cover blocks are assumed to be
3'=0" thick as at HWVP. Shield wall
thickness is assumed to be 5'=-0".

Shield windows or manipulators are not
recquired for the chemical cell walls,
Lighting and all handling is via the canyon
crane.

All canyon cell walls and floors are
stainless steel lined to the bottom of the
cover blocks.

Canyon Crane

A single 30 ton capacity 75'-0" span canycn
crane equipped with lighting and CCTV will
service all remote cells and the railroad
well. Crane rails must be a minimum of 32
feet above the cover blocks for the maximum
length component to clear. The distance
above the crane to the underside of the roof
is 12t'~0",

A crane maintenance area is provided for a
20'~0" wide crane bridge. Depth comparable
to HWVP Crane Maintenance Area is assumed.

A rising shield door is assumed (vs HWVP'
hoist system). '
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Master Slave Manipulator (MSM) Repair

Expansion of the HWVP MSM repair facilities
is required by a factor of 40% (300 sg £ft) to
handle the greater number of MSMs utilized by
the integrated facility. Each HWVP shop
should be expanded equally. Adjustment of
the Analytical MSM repair shop location is
required to accommodate the extended east
corridor, conceptually, access to the shop
from the corridor will be unchanged. No
additional decon glove boxes are reguired.
General equipment needs ang cost are
increased proportional to the expanded floor
area.

Regulated Maintenance Shops

Ample space has been allocated in the
facility lower level corridor. Eguipment

costs are assumed equivalent to HWVP.
Non-Regulated Maintenance Shop

An additional external single elevation metal
building or expansion of the HWVP
Non-Requlated Maintenance shop is required.
Space and equipment equivalent to 50% of HWVP
(2800 sg £t) is allowed. Access to
non-regulated maintenance is from outside of
the controlled areas only.

Failed Equipment Handling
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Repair and disposal of failed in-cell
equipment requires remote and contact
maintenance space to allow prompt exchange of
failed and replacement components by the
canyon crane. A lay down area separate from
the decon and repair cells is regquired to
assure that this can be accomplished.
Maximum laydown area consistent with other
cell configurations has been provided.

A significant fraction of the failed
equipment will not be repairable remotely nor
decontaminable to contact levels. This
requires that it be disposed of in a Hanford
standard disposal box. 2 remote cell is
required for remote decontamination
maintenance and size reduction (cut up), of
failed equipment to be disposed of, A Failed
Equipment Cut-up Area has been provided for
this purpose. This cell will be completely
lined with stainless steel. Four shielded
window stations with MSMs at the corridor
wall, remote lighting fixtures, CCTV, utility
services and decon solution supplies are
furnished, in addition, two electro-mechanical
manipulators (EMM) are required to operate
the in-cell equipment. As in the previous
alternatives, the equipment for the Failed
Equipment Cut-up Area for the Process
Facility modifications (PFM) project was used
as the basis for the cost estimate.
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Decontamination requirements to allow manned
access into the failed equipment cut up area
will inveolve lengthy procedures making it
impractical. Also, loading of the disposal
box, given the limited space and high
contamination in this cell, is impractical. a
separate, lower contamination manned access
cell is reguired. This cell is vapable of
remote box closure and handling. It is
equipped with two shield window stations,
each with two MSMs. One EMM will also be
required as well as a hoist system for
component handling. This cell is fully
stainless steel lined and equipped with
utility supply and decon scolution services.

Sampling and Analytical Laboratory

Samples will be drawn in shielded cells
adjacent to the canyon cells and the
corresponding in-cell equipment. Four cells
total (two for each process cell) will be
required. Combined with these cells will be
the remote analytical cells. Design will be
comparable to the HWVP concept. A total of
35 sample assemblies are provided spaced at
1'=-4" centers. Three sample caves will
collect seven samples each (recuiring l0'-0%)
plus 10'-0" for analytical work for a total
inside length of 20'~0", The fourth cell
will collect 14 samples and have two
analytical cells for a total inside length of
40'-0". A single service room is provided

e
H
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between each set of sample/analytical cells
in the two corridors to operate the sample
transfer drawers servicing the cells.

Shielding for the sample cells is 28" of high
density concrete on three sides. Equipment
includes 10 - 28" deep shield windows, 20
MSMs and 35 ligquid sample modules. In-cell’
equipment is comparable to HWVP except that
four transfer drawers are regquired instead of
two. Additionally, four pneumatic transfer
systems are required for sending and
receiving sample vials to and from the
Laberatory.

The hot laboratory is located on the same
mezzanine level to the North side of the
sample cells. The HWVP laboratory is

replicated mirror image for space allocation
purposes. Equipment costs are assumed

equivalent to comparable HWVP Facilities (Ilab
& three support rooms.)

A cold laboratory is reguired for analysis of
incoming cold chemicals via rail or truck. 2
facility identical in size and cost to HWVP
is assumed to be required.

HVAC Systems

The Co~Located Facility is served by the
following HVAC systems:
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1) Zone I Area HVAC System
2) Zone II & III HVAC Systen
3) Zone IV HVAC Systenm

4) Chilled Water System

General basis and assumptions utilized to
establish sizing of systems and consistency
with HWVP are as follows:

1) The design is based on criteria
established by DOE order 6430.1A

2) The design is based on HVAC zoning as
indicated on the WHC drawings that were
provided.

3) Zone I air quantities are based on five
air changes per hour.

4) Zone II air guantities are based on ten
air changes per hour.
5) Zone III air cuantities are based on

five air changes per hour.
6) Zone IV air quantities are based on 1.1
CFM per sqguare foot.

Zone I HVAC Area System

The Zone 1 system is served by an independent
supply system with 100 percent outside air
being furnished through air handling units.
The air is conditioned and routed to the Zone
I areas. The exhaust air is routed through
ducting to the expanded HWVP exhaust system.
The air is filtereq through the expanded sand
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filter and final HEPA filtrations to the HWVP

stack.

Zone II and

The Zone II
independent
outside air
to the Zone
units. The

Zone III HVAC Area Systenms

and III Areas are served by an
HVAC system using 100 percent
which is conditioned and supplied
ITT areas by supply air handling
air is conditioned and supplied

initially to the Zone III areas.

The Zone III exhaust air is cascaded to the
Zone II areas through a single stage of
contact maintained filtration.

The exhaust

air from the zone II and IIT

areas 1is exhausted through two stages of
contact maintained HEPA filters. This
exhaust is routed to an independent stack.

Zone IV HVAC Area System

The Zone IV areas, similar to those in the

stand-aleone
independent

facility, will utilize an
HVAC system. The system utilizes

supply air handling units and return exhaust
fans to provide the required conditioned air.

Additional egquipment room space is provided

to accommodate this system.
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HVAC Chilled Water System

Chilled water will be supplied from the
expanded HWVP systen.

Electrical System

The electrical system provides normal and
stand-by power for the facility. The electrical
needs will be furnished from the expanded

HWVP system. A local distribution center

will be fed from the HWVP transformers and
switch yard. Emergency power will alsoc be
supplied from the currently designed emergency
generators.

Summary and Comparisons

Table 4-1 is a summary of the Total Estimated Cost
(TEC) for the three pre-treatment alternatives. The
total direct costs were estimated in accordance with
Section 4.2, General Basis and Assumptions. The
estimates for the stand-alone, integrated and
co-located pre-treatment alternatives are discussed in
Sections 4.3, 4.4 and 4.5 respectively. The
contingency analysis is discussed in Section 4.6.

General Basis and Assumptions

In ordexr to prepare the cost estimate for the three
pre-treatment alternatives, several bases and

CDG.DOC 37



TABLE 4-1. TOTAL ESTIMATED COST{TEG) SUMMARY - X $1,000

COST CATEGORIES
Dewailed Design
Field Engr & inspection
Construction
Engineering Management
Gonstruction Management
Project Management

- e e Lk -

Escalation
Contingency

. " - —

-

STAND-ALONE

- ————

13,477

$17,132

- ——

$£246,896

$191,744

- ————— -

$£787.,443

$46,163
$18,091
$£207 943
$17,46
$12,269

$15,596

—— e o

- —

$173,418

$1658,969

— -

$829,816

CO-1LOCATED

447,872
$18,761
$2185 641
$18.114
$12,723

$16,172

e

233,798

$181,879

£7484 961
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assumptions were established. These bases and

assumptions are noted below:

4.2.1

The basic configuration of the stand-alone
facility and the integrated facility used the
drawings developed by WHC. Modifications were
made to those drawings, only in those areas
where current experience dictated that
modifications were necessary. Those
modifications are described in Section 3.0.
There was not sufficient time to perform a
detailed analysis of the modifications,
however, the modifications appear justified
based on current design experience.

HWVP unit rate pricing data were applied
wherever possible. Deviations from HWVP
pricing data are noted in the estimate basis
and contained in Tables 4~2, 4-3 and 4-4.

Decontamination and decommissioning costs
were not considered in the cost estimate.

The cost estimate was prepared on a Total
Estimated Cost (TEC) basis. Expense funded
costs such as Conceptual Design, Research and
Development, and pilot plant development were
not estimated.

Detailed Engineering, Field Engineering and
Inspection, Project Management, Engineering
Management, and Construction Management costs
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were included using the comparable percentage
of direct cost in the HWVP cost estimate,

The pre-treatment plant availability was
assumed to be 50%.

Escalation was calculated using the HWVP
escalation index applied to the schedules
included in Sections 4.3, 4.4, and 4.5.

The direct cost basis was mid-FYleg88. HWVP
direct costs and direct costs extracted from
the PFM Facility were escalated to mid 1388.

Schedules assumed that a fast track approach
to technology assimilation would be applied
to the Integrated Case. Both the Co-Located

and Stand-Alone Cases assumed a more
significant technclogy demonstration and
documentation step would be reguired in

parallel with the validation step.

Feed supply/return lines were not included in
the cost estimate.

4.3 Stand-alone Estimate and Schedule

4.3.1

CDG.DOC 39

Stand-Alcone Estimate

The stand-alone pre-treatment facility was
estimated as a separate facility. The direct
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cost estimate for construction and
procurement, as well as the estimate basis is
shown in Table 4-~2. Included at the end of
Section 4-6, is a priced equipment list for
the stand~alone pre-~-treatment alternative.

Stand-Alone Pre-treatment Schedule

The schedule for the stand-alone
pre~-treatment facility is shown in Figure
4~1. The stand-alone schedule is
characterized by dual critical path. The
first critical path flows through the

conceptual design and advanced conceptual design
to support the Environmental Impact Statement and

RCRA and then through engineering and
construction. The second critical path flows

through the pre-treatment pilot plant and
demonstration of the pre-treatment process for

preparation of the technical data package. It may

be possible to accelerate the second critical
path based on a more detailed analysis.

An additional observation, regarding the
stand-alone schedule, is that the schedule
shows a requirement for capital funding in
government fiscal years 1993 and 1994 which
are the peak years on the HWVP budget
authorization (BA) profile. However, the
requirement for the large capital
expenditures for construction occurs in mid
1996 which is later than HWVP peak BA funding
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requirements. The funding interface should be
a subject of a future review.

Integrated Pre~treatment Estimate and Schedule

4.4.1

Integrated Pre-treatment Estimate

The integrated pre-treatment facility was
estimated by combining the pre~treatment
process with the existing HWVP facility. The
direct cost estimate for construction and
procurement and the estimate basis is shown
in Table 4=-3. The priced equipment list, for
the integrated pre-treatment alternative, is
included behind Section 4.6.

The integrated pre-treatment Total Estimated
Cost (TEC) includes a cost impact for HWVP.
The additional cost incurred by HWVP is due
to escalation for a three year delay from the
current schedule as well as additional costs
for Detail Design (18 month delay), Project
Management and Construction Management due to
the three year extension of the construction
schedule.

Integrated Pre-treatment Schedule

The schedule for the integrated pre-treatment
facility is shown in Figure 4-2. The
critical activities for the integrated
pre~treatment schedule are the preliminary
design for integrated pre-~treatment such that
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the pre-treatment design requirements can be
integrated with the HWVP base design. The
result of integrating pre-treatment with HWVP
is an 18 month extension to the completion of
Detailed Design and a three year delay in the
start of construction.

From a budget authorization (BA) viewpoint,
the integrated pre-treatment schedule

funding profile requires construction funding
in the second half of fiscal year 1993 which
is the peak BA requirement for the current
BEWVP BA profile. The BA funding profiles for
the integrated pre-treatment facility should
be reviewed in additional detail.

4,5 Co~Located Pre-treatment Estimate and Schedule

4.5.1

CDG.DOC 42

Co-Located Pre-treatment Estimate

The co=-located pre-treatment facility was
estimated by combining HWVP with a co-located
facility which would utilize existing HWVP
services. The direct cost estimate for
construction and procurement, including the
estimate basis is shown in Table 4-4, Included
behind Section 4.6 is a priced equipment list for
the co-located pre-~treatment alternative.
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TABLE 4-2. STAND-ALONE FACGILITY CONSTRUCTION COST ESTIMATE SUMMARY & BASIS

T

Tempnrary Gonstruction
Site Prep

Structures

Fire Protection/Dstection

HVAC

In-Gell Pipe

Electrical Supply
Electriczl Distribution

Proceaess Wilities

DCS System

HP System

Communications

Remote Handling, Sampling,
Analytical & Maint Repair

Process Equipment:
In-Cell Equipment

Cold Ghemical - In Bldg

Cold Chemical - Out of Bidg

Construction Startup

Operations Control Building

TOTAL DIRECT COST

!
{
I
!
l
!
i
!
!
!
J
I
]
!
|
I
|
I
!
!
I
I
|
I
!
I
|
J
|
J
J
I
!
!
!
I
i
I
I
|
i
f
!
|
|
!
|
t
!

I

DIRECT COST

X 1,000 (1588 §) |

s

£2 500
$960

$59,528

£2,000

$14,629

414,828

1,593

$5,720

$18,159

$12,896

$10,560
$250

$21 352

$50,292
$4,123
$6,685
$2,2688

$0

$228,422

|
ESTIMATE BASIS

I

| Allowance of 8B0% of HWVP temporary construction

l
| Aowance of 80% of HWVP site prep, MTO for clearing

|
| Quantities based on drawing MTO
| Applied HWVP unit installation rates

Allowance of two times HWVP RCD estimate for Vit Bldg

Vendor guotes {or supply and exhaust fans and
HEPA filter plenums '

i Robot system added from PFM faciiity escalated to 1568

! Equipment factored ductwork and dampers/diffusers

| Cooling tower included with tilities

| Btack included with structure

t

I

[ Jumpers - MTO based on equipment count

| Embeds factored using HWVF data

| Hot pipe trench MTO

|
| MTO allowance from HWVP

I

| Capacity factored from HWVP

|

{ Capacity factored from HWVP

|

| Equipment factored from PFM

| Instaliation factored from HWVP

!
| Equipment factored from HWVP

I
| Allowance from HWVP RGD estimate

| Equipment factored estimate, see priced equipment fist

i
!
!
!
I

Equipment factored estimate, see priced equipment list

Equipment factored estimate, see priced equipment list

!
I
|
i
{
I
| Equipment factored estimate, see priced equipment list
I
I
f
| Factored from HWVP direct construction costs

f

|

|
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TABLE 4-3. INTEGRATED FAGLILITY GONSTRUCGTION GOST ESTIMATE SUMMARY & BAGIS

——— e o e o e o o o o e e e A

Temporary Construction
Site Prep

Stnsstures

Fire Protection/Detection

HVAC

in-Gell Pipe

Electrical Supply
Elactrical Distribution
Process Wtilities

DCS SYSTEM

HF System
Communications

Remote Handling, Sampiing.
Analytical & Maint Repair

Process Equipment:
in-Gell Equipment
Cuold Chemical - in Bidg
Cold Chemical - Out of Bldg
Construction Startup

Operations Gontro! Building

———— T o b L S

TOTAL DIRECT GOST

DIRECT COST |
| X1,0001988 %) | ESTIMATE BASIS
............. I -
$1,000 | Allowance of 30% of HWVP temporary construction
I
29 | Materal take off
I
$54,269 | Quantities based on drawing MTO
| Applied HWVP unit installation rates
i
$2,000 | Same as stand-alone fasility
[
$10,475 | Vendor quotes for supply and exhaust fans and
! HEPA filter plenums
| Equipment factored ductwork and dampersidiifusers
{ Couoling tower included with utilities
} Stact included with structure
| Increased size of sand filter{with structures)
!
f
£18,447 | Jumpers - MTO based on equipment count
| Embeds factored using HVWVF data
| Hot pipe trench MTO
I
80 |
|
5,720 | Same as stand-alone facility
|
£9,868 | Capacity factored from HWVP
I
$12,896 | Equipment factored from PFM
| Installztion factored from HWVP
}
$7,596 | Equipment factored estimate from HWVP
!
$26¢ | Same as stand-alone facility
[
$20,414 | Equipment factored estimate, see priced equipment list
|
i
}
I 1
$50,292 | Same as stand-alone facility
t
$4,123 | Same as stand-alone facility
!
$6,685 | Same as stand-alone facility
!
$2,083 | Factored from HWVP direct eonstruction costs
!
$1,796 | Factored from HWVP
|

— o — — —— — —— s Wt sapr b Nawt e e et W e Men Mae Sme e fs ae e et v e R merw mm mrm G e Am M e RS Mk WAE ik M M et A —— —
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FIGURE 4-2
PRE-TREATMENT I ANT SCHTDULE
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The co-located pre-~treatment facility was
estimated by combining HWVP with a co-located
facility which would utilize existing EWVP
services. The direct cost estimate for
construction and procurement, including the
estimate basis is shown in Table 4-4. Also
included is a priced ecquipment list for the

co-located pre-treatment alternative.
Co-lLocated Pre-Treatment Schedule

The schedule for the co-located pre-treatment
facility is shown in Figure 4~3., The co-located
pre~treatment schedule is very similar to the
stand-alone pre-treatment schedule. Therefore,
the critical activities flow through the
Environmental Impact Statement and RCRA and the
pre-treatment pilot plant demonstration for

defining the technical data package.

Compared to the stand-alone and integrated
pre-treatment alternatives the co-located schedﬁle
has a minor impact to the HWVP BA profile, because
construction of the co-located facility does not

occur until government fiscal year 1997.
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TABLE 4-4. CO-LOGATED FAGILITY CONSTRUCTION COST ESTIMATE SUMMARY & BAGIS

—————— =y e S T 1 —

Temporary Gonstruction
Site Prep

Suuctures

Fire Protectiocn/Datection

HVAC

in-Cell Pipe

Electrica! Supply
Electrical Distribution
Process Utilities

DCS System

HP System
Communications

Remote Handling, Sampling,
Anatytical & Maint Repair

Process Equipment.
fn-Gell Equipment
Cold Chemical - In Bldg
Cold Chemical - Out of Bidg
GConstruction Startup

Operations Gontrol Building

—— i . =

TOTAL DIRECT COST

|

|
|
|
I
I
I
i
I
|
I
!
I
!
!
|
!
J
I
!
I
I
|
t
!
I
|
I
!
!
I
I
|
I
I
[
!
!
I
!
!
I
I
!
|
i
!
I
I
|

|

DIRECT COST

X 1,000(19588 §} |

- e o

79

R 645

$2,000

$11,868

$14,888

$184

$5,720

$12,351

$12,896

$5,148
£250

$21,352

$50,292
$4,123
$6,685
$2,160

$0

$215,641

!

ESTIMATE BASIS

J -
| Allowance of 30%c of HWVP temporary construction
|

| Material take off

i

| Quantities based on drawing MTO

| Applied HWVP unit installation rates

{

| Same as stand-alone facility

!

| Used stand-alone supply/exhaust system

| Equipment factored ductwork and dampers/diffusers
| Gobling tower inciuded with Utilities

} Stack included with structure

| Increased size of sand fiker{with structures)

Same as stand-alone facility

Capacity factored from HWVP

|
I
I
I
!
!
!
l
I
| Same as stand-alone facility
1

| Capacity factored from HWVP
!

| Equipment factored from PFM
| Installation factored from HWVP

!
| Equipment factored estimate from HVWVP
Same as stand-aione facility

Same as stand-alone facility

Same as stand-alone facility
Same as stand-afone facility
Same as stand-alone facility

Factored from H\WWVP direct construction costs

!
|
I
I
!
I
!
i
|
|
!
!
!
!
|
|
I
!
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FLUOR DAKRIELL

5.0

Life

4.5.2 Co-Located Pre-treatment Schedule

The schedule for the co-located pre-treatment
facility is shown in Figure 4-3. The
co~located pre-treatment schedule is similar
to the stand-alone pre-treatment schedule.
Therefore, the critical activities flow
through the Environmental Impact Statement
and RCRA and the pre-treatment

pilot plant demonstration for defining the
technical data package.

The budget authorization (BA) profile for the
Co-located pre-treatment facility is similar
to the stand-alone pre-treatment BA profile.

4.6 Contingency Analysis

The contingency analysis for construction costs was
based on an assessment of the estimating information
and completeness of data for each system. The
contingency for Detailed Design, Field Engineering and
Inspection, Engineering Management, Construction
Management, and Project Management was assumed to be
30% for this estimate.

Cycle Cost Estimation

Introduction

Life Cycle Cost (LCC) analyses have been performed in
accordance with the methodology provided in Subpart A
of 10 CFR Part 436 and in NBS Handbook 135 (Rev.),

CDG.DOC 43



FLUGE DAKILL

"Life Cycle Costing Manual for the Federal Energy
Management Program."

Based on the three options for equipment and facility
design, a life cycle cost was developed assuming a 20
year operation (commensurate with concurrent
decommissioning with HWVP). The life cycle costs were
based on the following elements:

Estimated Actual Construction Cost

Operating personnel requirements, including:
Management and administrative personnel

Operating personnel

Maintenance personnel

Operating Contractor Support Personnel
Laboratory Personnel

Maintenance Materials
Utility Requirements, including:
Electricity Service
Steam Service
Consumable Chemicals and Catalysts
Decommissioning

Fixed Operational Cost Assessments

5.2 Assumptions and Sources of Data

CDG.DOC 44



FLUGER DAKIELL

The estimated actual construction cost estimate was
taken from the Fluor construction cost estimate,
considering contingency, but not escalation, in
accordance with the guidelines given in NBS Handbook
135 (Rev.).

Decommissioning costs were considered as a negative net
salvage value for the plant, occurring in the year
following the last year of operation of HWVP. These
costs were set at ten percent of the estimated total
construction cost,

Operating and maintenance personnel reguirements were
factored from HWVP staffing regquirements given in the
HWVP Technical Data Package (SD-HWV-DP-00l) for
operation, maintenance, and management and support
personnel requirements, with HWVP estimates for

laboratory personnel and Operating Contractor support
perscnnel (Total plant staff of 250). The stand alone

pre~treatment plant staffing (250) was assumed to be 75%

of HWVP plant staffing (2%0) and the co-located and
integrated facility staffing was reduced by 35
individuals to account for shared management,
administrative, and maintenance service personnel.

Maintenance material costs were estimated to be four
percent of installed equipment capital costs per year,
based on the material component of maintenance being
ecqual to approximately one-half of the estimated
maintenance costs. (Total maintenance is estimated at
eight percent of installed equipment capital costs per
year, per Perry's Chemical Engineers Handbook, but the
labor component is factored into the plant population.)
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FLUOER DAKIEL
Utility requirements were estimated as follows:

Steam service was based on the use of an electric
boiler for process steam, in accordance with
Hanford current objectives for "zero discharge" of
wastes. Process steam is required for 50 percent
of annual time based on an assumed 50 percent
availability factor assumed. Operating steam
loads were assumed to be 2/3 of total design steam
load, commensurate with anticipated parallel and
batch processing operation.

Electrical service was based on normal operation
for HVAC and HVAC header and chiller equipment,
adjusted for seasonal variations in load. Process
electrical loads were based on an operating time
of 50 percent per year. Lighting loads were based
on a uniform lighting of 2 watts per square foot,

Consumable chemicals and catalysts include the
estimated annual consumption of chemicals for two
ten-year campaigns, with the NCAW, NCRW, CC and
PFP wastes being processed over the first 10
vears, and the SST waste processed over the second
10 years.

In the Life Cycle Cost analysis, radwaste costs
were assumed to be zero for all alternatives,
since the radwastes produced by all alternatives
will be returned to the tank farms for final
disposal as Low Level Waste. The cost and
schedule for this radwaste disposition is not
considered part of the pretreatment LCC.
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FLUOK DANIEL

Fixed Operational Cost Assessments for research
and engineering technoclegy, service contracts,
rail service, laundry, waste disposal, and phone
service,ete,, were factored from HWVP estimates
for similar assessments, and were fixed at
$1,000,000 per year before contingency.

All of the above operating costs were increased by a 20
percent contingency factor in the LCC estimate.

Life Cycle Cost Worksheets

The attached pages provide LCC Worksheets prepared for
the three pre-treatment facility concepts. These
worksheets include the project description, components
of life cycle costs, schedules for escalation adjusted
uniform present worth factors for all LCC components,

and completed LCC Worksheets for Energy, O&M Costs, and
for calculating the Total Life Cycle Cost (TLCC).

Recommendations of Areas for Further Study

During the evaluation of the three pre-treatment
alternatives, several areas surfaced that Fluor Daniel feels
warrant further study. The recommendations for further
study are noted below:

6.1

The estimates were prepared without the benefit of
process flow diagrams, Functional Design Criteria, and
Technical Data Package, which could significantly
affect the ultimate facility cost. It is recommended
that process flow diagrams and accompanying
criteria/data packages be developed to .support a higher
level of confidence in the estimated TEC.
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ENGINEERING STUDY
{IFE CYCLE COST ESTIMATIDN
STAND ALONE PRETREATKENT FACILITY
FLUBR DANIEL, INC.

_________________________

1, PROJECT DESCRIPTION

NEW BUILDING BESIGN LCL WORKSHEETS

ABENCY: Departsent of Energy
ADDRESS: STREED
CITy/COUNTY  Hanford
BTATE Wachingtion
LoE REBIZN 10
PEOJECT CONTACY PERSDN:  RAME
POSISTION
TELEPHIKE

F2ILDINE OF FACILITY DESCRIFTION:

CLASSIFICATION FOR ENEREBY CHARGES:

FROSELT DESCRIFTION:

INDUSTRIAL FACILITY -  STAND ALONE PRETREATMENT FACILITY

Industrial

Righ Leve! waste processing facility including buildings, installation of all

equipsent, offsites and engineering

EXPECTED BUTLDING OR SYSTEM LIFE:

ESTIMATED BUILDING DF SYSTEM INVESTMENT COST: $480,000,000

ERERGY INFORMAYIOR:

4¢ vears or greater

Pretreataent Plant {total installed cost)
$0 HWYF Additions (tptal instailed tost)

Energy Type: Electricity

fnnual Quantity

J.60E+07 kwh

Energy Type: Steap

Price Unit

$0.02%4 per keh

Annual Quantity

%.9B0E+07 b

PERIDR OF STURY:

NO OF YRS COVERED:

DISCOUNT RATE:

Frice tnit

$9.50 per 1000 1b

2003 (start-up) To 2022 (end year)

20 BASE YEAR:

S==ZZIos



ENBINEERING STUDY
LIFE CYCLE COST ESTINATIDN
STAND ALDNE PRETREATMENT FACILITY
FLUDR DANIEL, INC,

NEW BUILDINE DESIBN LEC WORKSHEETS (Continued)

f.

Calculating the Fresent Value of Energy Costs

(1) } {2) :
i\ Base-Year |
1

. (3)
1Annual Units (Energy Price

(4)
Escal, Adjusted

]
Bage~Year | Fresent Rorth

{3

Prasent Value

Type Purchased . Per Unit JEmergy Costs Factor pf Energy Lost
; i (per ksh) H :
Electricity - hak b 3Lb0E407 $0,0294 | 1,058,000 ! 2.7816 |} 2,947,000
: Base Charge | : '
: 1Deang , 1 '
H H H ' :
' ‘Time of Day | H '
: iCapacity \ H ;
: i ; : '
: jrm e ——— g ' h
H 0ther H i '
. tiper 1000 1b))3 : )
Stear - lbs v 9.980E+07 | $9.50 | $948,000 2.7810 | 42,635,000
TOTAL i X5x2 ' RERY : XXX : Xx¥y i $5,378,000
] ] L) 1 1
B. Calcelating Investsent Costs for the Mew Building Design
{1} PV Estimated Actual Investment Costs for the New Building Design
Pretreateent Plant $177,928,000
H¥YP Additions $0
{2} Investment Cost Adjustment Factor X t

(3} Adyusted Investsent Costs

$177,928,000



ENBINEERING STUDY

LIFE CYCLE COST ESTIMATION

STAND ALDNE PRETREATMENT FACILITY
FLUDR DANIEL, INC.

KEW BUILDING DESIBN LCC WORKSHEETS (Continued)

€. Calculating the Apnually Recurring (Nonfusl) Dperation and Mainkenance (D4%) Costs

_____________________________________

' {1} : (2) ' {3)
: Asount of Annually i Modified Fresent Value pf Annually
' Reterring Costs in : UPK Factor Recurring Costs
Itec : Pase Year Dollars : :
Noraal Maintenance Naterials | 8,640,000 2.241% $19,37¢,000
Uiperating & Maintenance Labor | 18,260,000 1 2.2419% $40,937,000
Consus Chee Usage - 1st 10 yr | 2,646,000 | 1,611 ) $4,272,000
Consus Ches Usage - 2nd 16 yr | 1,750,000 ; 0.6238 | $1,092,000
1 [} )
[ 1 )
adwacte Disppsel Costs H ¢ 2,2419 | $0
Fixed Dperational Cost : 1,200,000 | 2.2419 | §2,4690,000
hszesseents : : :
TOTAL H 14344 , TREN : $68,361,000




ENGINEERING STUDY

LIFE CYCLE COST ESTIMATION
STANL ALONE FRETREATMENT FACILITY
FLUBE DANIEL, INC.

D. Calculating Nonannually Recurring (Monfuel) O [osts, Repalcement Costs, and Salvage Value

-

(1) ' {2) ' {3) : (4} : (5) ' {6) : {7 : ()
Year in Mhich  iAsount of Noni Asoust of  Amount of SPK t PV of Nom- PV of VPV of
Expenditure to | Annually ) Replaceseat (Galvage Value, Factors | Amnually i Replacesent | Salvage
Deeer tRecurring D44 Cost i (Base Year §), i Recurring DEN 3 i Value
i{Base Year $);(Baze Year §); : E : H
2023 ‘Decontasination & T (46,000,000), 0.035¢ | : P(1,636,B09)
iDecosslssioning : H H ' :
t ] 1 1 1 ¥ [}
TOTAL | AK%% : EEE Y] ! XXXX Vo REKx ' : 11,637,050}
] ] I 1 t 1 1
E. lalrulating the TLCC
{1} FPresent Value Energy Costs $5,378,000
{z2) Present Value Adjusted Investment Costs + $177,928,000
{3) Present Value of Annually Recurring {Nonfuel) DK Costs 4 $68, 361,000
{4) Present Yalue of Nonannually Recurring (Monfuel} OiH Costs 4 $0
{3) Present Value of Replacesent Costs + 1]
{4) Present Value of Salvage - {$1,637,000)
{7) TLCE of the New Building or Systes Design s $253,504,000



ENEINEERING STUDY

LIFE CYCLE COST ESTIMATION
STAND ALONE PRETRERTMENT FACILITY
FLUDR DANIEL, INL.

L]

1

BASE YERR = 1988 COMPDNENTS DF LIFE CYCLE CDETS
i Estimste | Cost ! Estimated Constant DollariBase Year Estisate
Component | Year ! Frequency | Nokinal $ (Escalation Rate, Constant Dellars
' ' ; : H
Equiv. Tetal Installed Cost | : : : :
Pretreataent Plant v 1988 |Lump Sus 1 4450,000,000 | 0 §60,000,000
HWVF Additions ; 1986 lump Sum : 0! 0 0
: H ] ‘ I
Salvage Value{Decomsissioning), 1988 Luap Sus v (46,000,000} 0 145,000,000}
] 3 + i [}
Norsa} Maintenance Materials | 1988 | Annual 7 B,640,000 0 B, 640,000
‘ : : H ‘ :
iDperating & Haint, Labor(3} | 1988 | Annwal 1 1B,260,000 | 0. 18,260,000
iElect. Energy Usage Costs(t) | 1982 | Annual 1,008,400 Per Sched. A | 1,058, 400
] 1 ] ] ]
Sieas Usageit) H 1988 | #enuval 948,100 (Per Sched. A 48,100
H ' ' i (elet boiler) |
iConsue Chen Uszge st 10 yr($)) 1986 | Annwal ) 2,640,000 | 0. 2,640,000
iConsux Ches Usage 2nd 10 yr{3)! 1988 ¢  Annual v 1,750,000 0 1,750,000
IRadwaste Bisposal Costs(¥) ; 1988 |  Annual E 0 E 0 ; 0
iFized Dper. Cost Assess'tsid) | 1988 ) Annual v 1,200,000 0 14206,000
: H : : \

H
[}
1
r
1
)

Note:

The values for asterisked {#) components of Life Cycle Costs include a 20% contingency




ENBINEERING STUDY
LIFE CYCLE COST ESTIMATION
STAND ALDNE PRETREATMENT FACILITY
FLUDR DANIEL, INC.

e md e e mm Rl e S e e mwr m W o m e E A MW R EE e EE e RE e RE e e e Ee mm e e M mw A e W M EE ke WA e e

SCHEDULE A
ADJUSTED UNJFORY PRESENT WORTH FALTOR

FOR INDUSTRIAL ELECTRICITY
{Ref: WHC & Table Cb-10, Region 10,

Year | Rate | Factor [PV 8 107 ) Wod FY . UFK
1988 ¢ S.0GLT 1,006 7 L,0600 11,0000 { 1.0000
1989 | -0.83%1 0,9515 ) 0.90%1 ! 0.90i4 | 1.90%4
195y ¢ 2.10%0 10123 ¢ 0.BZ68  O.B366 32,7380
1998 1 2,104 1.033& 7 0.7R13 ) 0.7785 7 3,545
1992 ¢ 2,104 1,058 0.6830 ) 0.7208 ) 42253
1993 0 ZJ10%0 L0774 00,6209 ) 0.6690 § 4.9043
19594 ) 2.10%7 L1001 ) 0.5645 | 0.6210 } §,5283
1995 1 L.60% 11477 0 65432 0 0.573% 7 6.09BB
199 ) L.e0% 1.1350 ) O.4BRS Y 0.5797 ) b.62B6
1997 ¢ 1.60%; L.1537 ¢ C.4241 ) 0.4B°3 ) 7,117%
199 ) 1.e0% 1.1722 0 O.3BER } 0.4559 | 7,95498
199% 0 1,60%; 31,1909 | 0.3505 1 0.4174 ) 7.9B72
2000 7 0,981 1.202c ) O.31B: } 0,3832 ) B.3704
2001 v 0,98% 1.2144 ) 0.2897 , (.3%1B | B.7222
2002 1 0,98 1.2267  0.2837 ) 0.3229 19,0451
2003 ¢ 0.98%0 1.23B3 1 C.2394 0 0.29%4 | 9.341%
2084 T 6,984 L.2500 3 0.2178 10,2721 © R.8177
2608 1 0,224 1.2477 | 0.157B 7 0.Z248% | 9.B6OS
2006 3 -G,22%0 1.2450 , 0,179% , 0,22%9 | 10.0B44
2007 0 -0,2F0 1,2422 00,1833 ¢ 0.2031 | 10.2B73
2008 1 0,225, 12395 0 0.14Be ) 0,1B4Z | 10,4748
2006 ) -0.22% 1,2788 ; 0.1351 } 0.1671 | 10,438%
2010 7 0,003 1,236B 7 0.122B ) 0.151% ) 10.7908
2008 1 0,008 1,238 00,1117 0 6.1381 1 10,9290
2092 0 6.00%) 5,236B 0 0.1015 0 0.1256 § 11,0545
2003 1 0. 00%, 1.236B 5 0.0523 5 0.1141 ) 11.1487
2084 1 0.00%) 12368 1 0.082% | 0.1038  11.2724
2005 5 0.00%0 1.236B @ 0.0763 ; 0.0947  11.3668
2088V 0.00%) 1.236B 7 0.0893 ¢ 0,0B58 ! 11.452%
2007 1 0.00%; 1,236B ; 0.0830 ; 0,07B0 | 11,5305
2018 7 0,001 1,Z36B ¢ 00877 5 0.0709 ) 11,5014
2019 7 0.00%; 1.2368 10,0521 [ 0.0844 | 11,8458
2020 3 0.00% 1.2368 70,0474 ) 0,0586 | 11.7244
2021 4 6.00% 1.236B ¢ 0,0431 ) 0.0533 | 11,7776
2022 1 0,004 1.236B ) 0.0391 ) 0.04B4 ) 11,8288
2023} 0.00%) 1,236B 1 0.0354 1 0.0440 ) 11.B70%
2024 1 0,004 1,2368 1 0.0327 1 0.0400 | 11,9101
2025 ¢ 6000, 1.2368 | 0.0294 | 0.0364 | 11,9464

—
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SCHEDULE B
ESCALATION ADJUSTED UNIFORM PRESENT #OPTH FACTOFR
FOR COAL FUELED INDUSTRIAL EMERGY
{Ref; Table Cb-10, Regipn 10, NBS Publitatior 2u9)

Year ' Rate ! Factor PV 8 02 ! Mod PV ! DFK
1989 | LIeLy 1.0000 00,9081} 0,%051 ) 0,9091
1990 1,16%) 1.0116 ) 0.8264 | O.B3s0 | 11,7451
1991 ¢ 1.43%) 1.02¢t ) 0.7513 ) 0.7709 . 2.5160
1992 1,435 1.0407 | 0Q.6B30 | 0,7108 ! 3.22:%
1983 | 1.48310 1.0006 | 0.6209 | 0.6555 ) 3.B823
1994 1.43%50 1,0707 ; 0.5640 | 0.b044 | 4,4867
1995 | 1,837, 1.0B60 | 0.%132 { 0.%573 | §.0440
1998 ) 1,274 1.0998 | 0.4665 § 0.5131 ) 5.557
1997 3 1,270, 1.1138 1 04241 | 0.4724 | 4,02%4
1998 | 1273, L4219 7 0.3B55 | 0.4349 ) 4.4443
1999 12T L.423 % 0.3300 ) O0.4004 | 4.B847
2000 1,27%; 1.1568 | O0.,3186 | 0O.JeB8 } 7.2332
2000 ¢ 0.7BAY LL,365B ) 0.2897 ) 0.3TF7 1 7.5T09
2002 0.78%) 1.174% ) 0.2633 ) 0.30%4 | 7.BRO3
2003 | 0.78%) §.1840 ; 0.23%94 ) 0.2835 ) B.ILIB
2004 ¢, 785 11933 0 0.2176 7 0.2597 | B.4235
20050 0.78L 12026 1 01978 1 0,2379 | B.6514
2006 | 0704, t.2110 7 0.1799 , 0.217B | B.B792
2007 } G704 1.21%5 1 01635 ¢ 0.1994 | 9.07B&
2008 1 0.70% 1,2280 ) 0,14B6 ) 0,1B25 ) 9.2l
20090, 0,70%) 1.23b6 ¢ 0.4351  0.4871 ) 9.4282
2010 § 0.70%) 1.2453 | 0.122B } O,1530 | 9.5B12
2011 0.70%, 1.2540 ) 0,1117 | 0.1400 | 9.7213
2012 0.70%, 1.2628 , 0.1015 } 0,1282 | 9.B4SS
2013 0,707, 1.2716 7 0.0923 ) 0.1174 ) 9.94t%
201% 0,707 1.2B05 § 0.0BI% § 0.1074 1 10,0743
2015 ¢ 0,704, 1.2B9% , 0.076% ) 0.0984 } 10.172b
2016 | 0.70%: 1.298% , O0.0893 | 06,0900 | 10,2827
2017 ¢ 0,704 11,3076 ; 0.0830 | 0.0B824 ! 10,3401
2018 0,704, 1.3187 | G.0573 ) 0,075 ; 10,4206
2019 0,704 1,320 ¢ 0.0521 | 0.0891 ) 10,4896
2020 0.70%) 1.3352 1 0.0474 ; 0.0432 ;| 10.5829
2021 } 0.70%) 1.3446 | O0.0431 | 0.0%7% | 10,6108
2022 0.70%) 1.3540 ) 0,0391 ; 0.053¢ | 10.6438
2023 1§ 0.70%) 1.3635 1 0.0354 ) 0.04B5 | 10,7123
2024 0.70%; 1.3730 1 0.0323 1 0.0484 10,7347
2025 | 0.70%) 1.3B26 ) 0.0294 | 0.0407 | 10.7974
2026 ) G700 1.3923 % 0.0267 7 0.0372 | 10,8346




ENGINEERING STUDY
LIFE CYCLE COST ESTINATION
STAND ALDNE PRETREATMENT FACILITY
FLUOR DANIEL, INC.

i

SCHEDULE C SCHEDULE D
ESCALATION ADJUSTED UNIFGRY PRESENT WORTH FACTER ADJUSTED UNIFORM PRESENT WORTH FACTOR
FOR S0% SCHEDULE C & 50% ZERD ESCALATION FOR NG ESCALATION
{End of Year Payments) {End of Year Payaents)

Year | Rate | Factor PV & 10% | Mod PY | PN Year | Rate ! Factor PV & 10% ) #Hod PV |

i 1 ]

vo1989 1 G.5Bh) L.00%0 § 0.9091 ) 0.90%1 1 0.%091 }1989 ) 0.00%0 1.0000 1 0.%0%1 ) 0.9091
vO1990 0 O.8BXD 1,000 0 0.B264 © 0.8312 0 1.7403 vo18%0 0 0,000 1.0000 § 0.8z84 | 0.B264
P890 G720 L0130 Y 0.7513 1 007611 1 2.5014 ) VoERel o 00030 10000 0 0.7513 0 07343
VORI L 0,724 1.0202 ¢ 0,6830  0.6968 ) J.1%82 VoLeez t 0.00%; 1.0000 T 0.6B30 ! 0.6B30 |
VOIReT D 07240 1.027% 0 0.820% ¢ 0.63B0 § 3.B3e3 ) vO1993 0 0.00%Y 1.000G 10,8209 | 0.6209 ]
vO19%s L 0,771 L0349 § 0.564% 1 0.0B42 14,4204 ) Vo194 0.00%T  1.0000 ;0,564 1 0.5e43 |
s 1995 0 0,720 LLOAZD L 0.013z ¢ 0.034% [ 4,9351 V1995 0 0.00%0 1.0000 0 05132 § 0.0132 )
Vo198 1 0.68%0 1,0489 | (.40bT © 0,493 | 5.444p | vo199h L 0.00%) 1,0000 | 0.4485 ) 0.4bb3 ]
V1997 0 068k L0530 U GL4241 0 0.4477 0 5.8%22 ) PO1897 1 0,001 1.0000 1 0.0000 [ 0,0000 §
v 1998 0 0064k 1.0623 § GLIBEE ) 0.40%5 | 6,308 71998 0 0.00%0 1.0000  0.3B835  0.3835 |
V198 0 0,800 1L0A%0 ¢ 03003 § 03747 | B.6760 11999 0 0,000 1.0000 7 0.3505 | 0.3500 )
¢ 2000 3 O.8410 L0738 0 0.318a ¢ 0.3420 ¢ 7.01%Z | po200¢ ) 0,001} 31,0000 ) 0.31B6 1 0.31B6 .
vo2001 3 0.39%0 L.0B0O | 0.2897 ¢ 0.,3128 ¢ 7.3321 0 yo2008 0 0,004 1,0000 1 0.2897 | 0.2897
V2002 3 0.39%) 1.0B42 1 0.2833 1 0.ZB3%  7.6176 ) V2002 0 0,001 1.0000 § 0.2633 ) 0.2633 )
PO L 0,081 1.0BBS L 0.23%4 ) 0.2606 7 7.87B1 | V2003 7 0.001) 1.0000 7 0.2394 0 0.2394
Po2004 7 0,394 1.0927 ) 0.2176 ) 0.2378 ) 8,1159 | V2004 T 0.00% 1,0000 0 0.2176 % 0.2176 )
Do2p0% 1 6. 39% 1.0969 © 0.197B 1 62170 © B.3330 io2005 ) 0.00XD 1.0000 7 0.1978 1 0.1978 |
V2006 1 0.3F50 1.1068 3 0.1799 0 0.1980 | 8,0530% | To2006 0.00%7 1.0000 | 0.179%% ; 0.1799 |
v 2007 F 0 0.35%0 11046 ¢ 0.0835 7 0,1B06 1 B.TLLG 2007 3 0,004 5.0000 T 0.8435 1 0.1633 )
voO200B 0,350 101085 5 0.14B: ¢ 0.104B | 8.B763 | v2008 0 0.00%, 1.0000 § 0.1486 1 O.14Bb |
P20 0 6,30 L2400 041351 0 0.4303 1 9.0286 V2009 T 0.0ONY 1.0000 © 0.1331 G 0.1351 1
V2010 0.38%) L.1163 0 0.122B 7 0.0371 ) 9.1838 1 V2010 0 0.00% 1.0000 § 0.1226 | 0.1228
Vo201 8 63D% 11202 % 0.0807 0 0.1201 ) 9.2BB9 | P21 0 0.00%Y 1,0000 0 0117 § 01347 ]
V20120 0.38% 11240 0 0.1015 7 0.1141 § 9.4030 | §o2012 ) 0,002 1.0000 \ 0.1015 1 €.1015 )
V2013 0 035K 1.12B0 ¢ 00823 7 0.1041 § 9.507) V2083 3 0,004 1,0000 } 0.0923  0.0923 0
V2014 5 0,354 L1320 0 0.0B3% ¢ 0.0900 1 9.6021 | Vo014 0 0.00%) 1.0000 { 0.0B3% ; 0.0B39
¢o2045 ) 0,350 L3R L 0.0783 1 O.0Beb | 9.6B87 V2008 1 0.00%0 1.0000 ¢ 0.0783 ¢ 0.0763 %
yo2016 0 03030 L1399 0 0.0£93 1 0.07%0 | 9.7478 | To2006 ) 0.00%) 1.0000 § 0.069F | 0.0693 )
P47 3 35N LARR D 0.0630 1 00721 ¢ 9.B79% V2007 7 0.00%; 1.0000 1 0.0830 1 0.0830 ;
V2018 0 0,353 L1479 00,0573 1 0.065B | 9.9057 | V2018 ¢ 0,004 1.0000 © 0.0573 ) (.0073 )
V2015 3 0.38% L1519 0 0.0%21 | 00800 } 9.9657 | V2019 ) 0.G0%Y 1.0000 5 0.0521 § 0.0521
V2020 ¢ 0.35E L1560 ¢ 0.0474 } 0.0047 | 10,0204 ) V2020 0 0.00% 1.0000 § 0.0474 | 0.0478 ]
V2021 ¢ 03580 L1600 § 0.0431 ¢ 0.049% | 10,0704 | To20210 1 0.00% 1.0000 0 0.0831 § 0.0431
Y2022 1 0,35 f.ie41 0 0.03%1 7 0.0856 | 10,1159 ) 120227 0,00k 1.0000 } 0.0391 0 0.0391 )
¢o2023 % 6,00%) L.1b4% 0 0,033 [ 0,0834 ) 10,1574 {2023 0 600X 5.0000 ;0,035 ) 0.0356 |
po2024 ¢ 0.35%) L.ieBl ¢ 0.03ZY 1 0.,0378 } 10.1952 3 V2026 ¢ 0.00%) 1.0000 5 0.0323 1 0.0323
v 2025 4 03N L1722 0 0.0294 0 0.0343 | 10,229 | V2025 7 0.00% 1.0000 } 0.0294 | 0.0294 |
2026 0 0,351 L1763 0 0.0267 § 0.0344 ) 10,2614 12026 ) 0.00%) 1.0000 1 0.0267 § 0.0267 |
po2027 1 0,350 1.1B04 ¢ 0.,0243 § (.0287 | 10,2898 | 12027 7 0,001 1.0000 } 0.0243 ) 0,0243 |

£.9091
1.735%
2,484
3.16%9
3.7908
4,3353
4.8683
3. 334%
5. 3348
37205
5.0710

+ 389
§.6793
b.9426
7.1826
7.3%%
7.9975
19772
7.9408
g.0g%n
B.224p
B.3874
B, 45391
B. b0
B.6329
8.7368
B.613
8.8RZ5

 B.9455

2.0028
§.054¢
9.1023
?,1453
9.1B43
$.220}
9.2024
9,2818
9.3086
§.,3329




ENGINEERING STUDY
LIFE CYCLE COST ESTIMATION

STAND ALDNE PRETREATMENT FACILITY

FLUDR DARIEL, INC.

SCHEDULE E
CONSTRUETION ESCALATION TABLE

USING IERD ESCALATIDN

{si1}lions of dollars)

PRETREATMERT PLANT

HWVF ADDITIONS

Est. in

‘Percent Estimate (Escal-

FV
£xpend. iExpende

Est. in

1Estimate Escal-

Percent
Expended

-

ator

T
L}

198e ¢

Const §

ator

1
r

1988 §

1.00
1,00

+
¥

0.0
0.0

0%
01

0.0,
0.0,

0.0 )
0.0 ]

i
i
t
i

1.00
1,00
1,00

0.0}

L]
i
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1

6.0

0%

1
1

[y
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1.00

18.4
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1
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ENBINEERINE ETUDY
LIFE CYCLE COSY ESTIMATION
COLDCATED PREYREATHMENYT FACILITY
FLUDR DANIEL, INL.

NEW BUILDING DESISN LCC WORKSHEETS

I. PRDJECT DESCRIFYION

ABENCY: Departseat of Energy
ADDREEZ: STREET
CITY/COUNTY  Hanford
ETATE Washington
Bok REGILK 10 :
PROJECT COWTACT PERSON:  WAME
FOSISTION
TELEPHONE

BUILDING OR FACILITY DESCRIPTION:  INDUSTRIAL FACILITY -  CDLOCATED PRETREATMENT FACILITY

CLASSIFICATION FOR EMERBY CHARGES:  Industrial

Bigh Leve! waste processing facility including buildings, installation of all
equipsent, offsites and engineering

PRCGIECT DESCRIPTION:

EYPECTED RUILBING OR SYSTEM LIFE: 40 years or greater

ESTIMATED BUILDING OF SYSTEM INVESTHMENT COST: 392,000,000 Pretreatment Plant (total installed cost)
$44,000,000 HBVF Additions (total installed rost)

ENERBY IMFORMATION:

Energy Type: Electricity

Annual Duantity

J.53E407 keh

Erergy Type: Steas

Price Unit

$0,0294 per kwh

Annua) Quantity

§.980E+07 b

PERIDD OF STUBY:

- ND BF YRS COVERED:

DISCOUNT RATE:

Frite Unit

$9.50 per 1000 1b

2003 {start-up) To 2022 (end year)

20 BASE YEAR:



ENGINEERING STUBY
LIFE CYCLE COST ESTINATION
CDLDCATED PRETREATMENT FACILITY
FLUBR DANIEL, INC.

_____________

A

Calculating the Present Valwe of Energy Costs

{1 {2)

: {3) : {%) :
+ Base-Year

iEstal, Adjusted;

fnnual Units (Energy Price ; Base-Year | Present Worth ;

13
t
1
1
¥
3
L3
f

(3}

Present Value

Type Purchased Per Unit  iEnerygy Loste Factor ; of Energy Cost
: v (per kwh) | H :
Eleciricity - keh : 3. 936407 $0.0294 | $1,038,000 Z.7810 $2,6887,000
H iBase Charge ' :
H : H : :
H ; ‘ : ;
, +Desand i : :
; ' H ; H
H ' ' ' i
: ‘Tiae of Day | : :
; ; : : |
' 1Capacity H H H
: i : H i
3 L ¥ \ ¥
] 1 3 ] &
: Dther , H H
: : ; i :
' tper 1000 ib)!t ' :
Steag - 1bs Y 9,9BOE+0T | $9,50 | $948,000 1 2.7810 $2,636,000
; h : H )
TOTAL H XXX , E 334 : AXXR H XXXK ; $5,523,000
H H H H H
B. Calculating Investsent Costs for the Mew Building Design
{1} PV Estisated Actual Investaent Costs for the New Building Design
: Pretreataent Plant $151,626,000
KWVP Additions $27,179,000
{2) Investsent Cost ﬁdjustneni Facter X i

{3) Adjusted Investsent Losts

$178,80%5,000



ENGINEERING STUDY

LIFE CYCLE COST ESTIMATION

COLBCATED PRETREATMENT FACILITY
FLUDR DARIEL, INC.

NEW BUILDING DESIBM LCC WORKSHEETS {(fontinued)

C. Calcelating the Annually Recurring (Nonfuel) Dperation and Maintenance {O&M) Costs

' {1 H {2) H {3)
: Amount of Anneally v Modified | Present Value of Annually
i Recurring Costs in i UF¥ Factor keeurring Costs
Tter H Ease Year Dollars ] :
Norwal Maintenance Materials | B, 080,000 ; 2.241% $16,114,000
Operating & Marntenance Labor | 14,890,000 ; 2,241% $33,382, 500
Consus Ches Usage - ist 10 yr | 2,640,000 | 1,6181 3 §4,272,000
Consus Chee Usage - 2nd 16 yr | 1,750,000 | 0,6238 } $1,092,000
Radwaste Dispczal Costs : 0! 2.2019 $0
Fixed Operational Cost : 1,200,000 | 2.2419 $2,690,000
Azgessesnts : : H
TOTAL : FEFY S $3£] H $39,3550,000

________




ENGINEERING STUDY
LIFE CYCLE COST ESTINATION
COLOCATED PRETREATNENT FACILITY
FLUGR DANIEL, INC.

----------------------------------

NEW BUILDING DESIEN LCC

WORKSHEETS [Continued)

D. Calculating Nonannually Recurring {Monfuel) O4M Costs, Repalcesent Losts, and Szivage Value

———

{1) : {2 : {3} : %) ' {3 ' {6) ' (7] : (&)
Year in ¥hich  !Aeount of Mon, Amcunt of | Asount of | SFW ¢ PV oof koo ) Py of i PYoof
Expenditure to | Annually | Replacement |Salvage Value; Factors \ Annually i Feplacesant 1 Galvage
Occwr ‘Recerring O&M)  Cost iBase Year $), i Recurring D&X | 1 Valee
t{Base Year %), (Base Year $). i : H }
' : \ i i ‘ H
: H H ; | ;
2073 tDecontasination & D O(47,600,000); 0.,035¢ | : 111,551,467)
'Decomsrscioning : H ; i '
' : : : : i
] [} 1 t ] ] ]
1 1 1 i 1] 1 '
+ ] ] ] ] 1 1
1 ] ) | 1 ) ]
' : H i : H :
L] ] 13 t 1 [3 ¥
[} (] ] t ' t ]
H H i ; ' : :
TOTAL 1 xxEx ' FEEH HE 4§ ¢4 , Xyxx ' H 111,551,000
E. Calculating the TLIT
(1} Fresent Value Energy Costs $5,523,000
{2} Present Value Adjusted Investaent Costs + $178,805,000
t3) Present Value of Annually Recurring {Nonfuel) D&M Costs + $59, 550,000
{4} Present Value of Nonannually Recurring {Nonfuel) D&M Costs + $¢
{5) Fresent Value of Replacenent fosis + $0
(6) Present Value of Salvage - (41,551,000}
{7} TLCL of the New Building or Systes Design = $245,42%,000
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ENBINEERING STUBY

LIFE CYCLE CDST ESTIMATION
COLOCATED PRETREATHERT FACILITY
FLUGR DAKIEL, INC.

BASE YEAR = 1988 COMPONENTS OF LIFE CYCLE COSTS

! ! Estisate | Cost ! Estimated !Constant Dollar)Base Year Estisate
1 Cosponent | Year ! Frequency | Noeinal $ |Escalation Rate; Constant Dollars
'Equiv. Total Instailed Cost H : : :

! Pretreatsent Flant : 1688 |Lusgp Sum 14392, 000,000 | 0 392,000,000
v HWVR hdditions : 1988 |Lump Sus 1A, 000,000 0 44,000,000
‘Salvage Value{lecosmissioning); 1968 iLusp Sus v 143,600,000), 0 (43,800,008
i ; i i ' '

'Norea! Maintenance Materials 1988 | Annual . B,080,000 ; G 8,080,00¢
\Dperating & Maint. Labor(3) 1988 |  Annual v 14,890,000 | 0. 14,85%¢,000
\Elect, Energy Usage Cozts(¥) | 198E |  Annual b 1,037,820 |Per Sched, A | 1,037,820
{Stear Dsage(¥) : {588 |  Annual ' 948,100 \Per Sched. & 948, 100
. : : H ! telec boiler) |

‘Consye Cher Usage 1st 10 yr{¥)] 1988 ! Annwal ) 2,640,000 0 2,040,000
‘Concus Chee Usage 2nd 10 yr{$h 1988 {  Annual Vo E, 750,000 4 0} 1,750,000
‘Ragwaste Disposal Costs(3) H 198f }  Arnual : 03 0 0
\Fixed Oper, Cost Assess'ts{3) | 1988 |  Anpual P 1,200,000 0 1,200,000

1

Wotz: The values for asterisked {1) cosponents of Life Cycle Costs include a 20% contingency




ENBINEERING STUDY
LIFE CYCLE COST ESTIMATION
COLOCATED PRETREATMENT FACILITY

FLUOR DANIEL, INC,

SCHEDULE E

CONSTRUCTION ESCALATIBN TABLE

USING ZERD ESCALATION
{¢illions of dollars)
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ENGINEERING STUDY
LIFE CYCLE COST ESTIMATION
INTEBRATED PRETREATMENT FACILITY
FLUOR DANIEL, INC.

I. PROJECT DESCRIFTIOM

ABENCY: Departaent of Energy
ADLRESE: STREEY
CITy/COUNTY  Hanford
SIATE Washington

Bob REBIGH  1¢

NAKE
FOSISTION
TELEPHCNE

PROGICT COMTAZT PERSODN:
BUILDING DR FACILITY DESCRIFTION:  INDUSTRIA
ELASSIFICATION FOR ENEREY CHARBES:

FRCOECS DEECFIFTION:

NEW BUILDING DEGIEN LTC WORKSHEETS

L FACILITY - INTEGRATED PRETREATMENT FALILITY

Industrial

High Leve] waste processing facility including buildings, imstallation of all

equipsent, pffsites and engineering

EXPECTED EUILPIKG TR BYSTEM LIFE: 40 years

ESTIMATED EUILDING OR SYSTEN INVESTHMENT CDST:

ENERGY INFORMATION:

Energy Type: Electricity

fnnual Opantity Price Unit

3256407 kwh $0,0294
Energy Type: Steas
fnnual Buantity Price Unit
9.9B0E+07 1b $9.50

PERIOD OF STUDY:

ND BF YRS EDVERED: 20

DISCOUNT RATE: 10%

2002 (start-up) Top

or greater

$0 Pretreateent Flant {total installed cost)
$519,000,000 HWYF Additions (total installed cost)

per kuh

per 1000 1b

2021 {end year)

BASE YEAR:



ENBINEERING STUDY
LIFE CYCLE COST ESTIMATION
INTEGRATED PRETREATMENT FACILITY
FLUGF DANIEL, INC.

HEW BUILDING DESIGN LCC WORKSHEETS (Continued)

A. Lalruleting the Present Value of Energy Costs

]
]
t
]
]
]
1
1

()

finnual Units

1
1
]
1
i
T
L
3

{2) : {3) : (4}
Base-Year | 1Escal. Adjusted)
Energy Price | Base-Yesr | Present Worth

{5}

Present Yalue

Type Purchased Per Unit  (Energy Losts Factor i of Energy Cost

: v iper hwh) i ; ;
Electricity - keh Vo 325EH07 $0.0294 } $956,000 | 3.085% $2,921,000

: ‘Base Charge : '

: yDesand : . :

L ] 1 ] 1

: ‘Time of Day | : |

' : l H :

: iCapacity H E H

: H ' i ‘

: 1Other : ' !

; H{per 1000 1b)i# : i
Steap - lbs v 9.980E407 $G.50 | $948,000 | 3.058% | $2,B897,000
TOTAL HE § 333 P ORKXX S $33 ' T3] : 5,818,000

' ' : H :

B. Caltulating Investment Costs for the Mew Building Design
{1) PV Estissted Actual Investsent Costs for the New Building Design

: Fretreataent Plant $0
HWYF Additions $250,310,000
(2) Investment Cost Adjustment Factor X 1
{3} Adjusted Investoent Costs $250,310,000
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ENGINEERING STUDY

LIFE CYCLE EOST ESTIMATION

INTEBRATED PRETREATNENT FACILITY
FLUDR DANIEL, INC.

NEW BUILDING DESIGK LLCC WORESHEETS (Continued)

C. Calculating the Amnually Recurring {Monfuel) Dperation and Maintenance (OEM) Costs

' {1) ‘ (2) : 3
v Asopnt of Annually 1 Modified Present Value of Annually
' Recurring Coste in } UPW Factor | Recurring Costs
Hes ' Base Year Dollars i :
Norea! Maintenance Meterials | 7,880,000 2.4661 | $17,437,000
Dperating & Maintenance Labor | 14,89¢,000 2.46b1 $3¢,720,000
Eonsum Ches Usape - lst 10 yr | 2,b30,000 1.719% $4,499,000
Consue Chee Usage - 2nd 10 yr | 1,750,000 | 0.6Bt2 | $1,201,000
Radwzste Disposal Costs : 0, 2.468% | $0
Fixed OUperational Cost | 1,200,000 | 2.4081 $2,95%,000
fezesssents ; : d '
TOTAL i XKXK , EH 3T : $635,012,000
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ENGIKEERING STUDY
LiFE CYCLE £OST ESTINATIOK
INTEGRATED PRETREATHENT FACILITY
FLUDR DANIEL, INC.

NE® BUILLING DESIGL LET MDRRSHEETS (Continued)

B, Calculating Nonamnually Recurring (Nonfuel) OM Costs, Repaltement Costs, and Salvage Value

(1) H {1 : {3} } {4} H {3 ; (&) : (7} : (8
Year in Which  ‘Asount of Non) Aecunt of | Ascunt of 5PN v PV oof Non- 3 PV of 1PV oof
Eizenditure to ! Anneally | Replacesent [Salvage Value, Factors | Annuzlly i Replacemsnt i Selvage
Doour tRecurring 0% Cest "{Baze Year $}, 1 Recurring O#W | v VYalue
Y{kase Year $)){Base Year $), 1 : . .
H b ' : : ' :
20274} ‘DPecontanination & 1181,900,000); 0.0243 | : 11,261,397}
‘Decorsiceioning ; ' ' : :
{t) Decoasissioning with RWVF following 23 yr. H ' H '
vitrificztion campaign operation. ; f H 1 :
L] 1 L) [3 ] 1 ]
: : : i H : '
TOTAL ) xExx H $ 43 S £33 337 ' i 111,261,000
E, Talculating the TLLC
{1} Fresent Value Energy Costs $3,618,000
{2} Present Yalue Adjusted Investment Costs + $250,310,000
(3} Present Yalue of Annually Recurring {Nonfuel) Q&M Costs + $65,012,000
{#) Present Value of Nonannually Recurring (Nonfuel) DM Costs + $0
{5) Present Yalue of Replacesent Costs + $0
{6) Present Value of Salvage - (81,261,000}
{7} TLCC of the New Building or System Design = $322,401,000




ENBINEERING STUDY
LIFE CYCLE COST ESTIMATION
INTEGRATED PRETREATMENT FACILITY

]
'
[
]
¥
1
)
+
]
1
1
]
]
'
1
b
1

Wote: The values for asteristes !t) cosponents of Life Cycle Losts include a 201 contingency

BASE YERF = 1988 COMPONENTS OF LIFE CYCLE COSTE
v Estisate | Cost i Estimated Constant DollariBase Year Estimate]
Component | Year ! Frequescy | Moeinal % JEscalation Rate! Constamt Dollars
Equiv, Total Iestalled Lost | ) ' : . ‘
Pretreatrznt Flent : 1568 iLuey Sus ' $0 | 0 U
HE'® Aoditions : 1988 Ilusp Sus 919,000,000 U 519,006,000
15alvage Yalue(lecoreissionang), 1988 ;Luap Sus b 194,900,000), 0] {81,900,000}
‘Norsz] Maintemance Materials | 1988 | Annual P 7,880,000 I 7,884,000 §
Wperating & Maint, Labor(3) 1962 3 Annual o 14,BY0 000 | N t4,89G,000 |
tElect. Energy lisage Costs(d) | 1958+ Annual ' 935,500 Per Sched, A | 959,500 |
{Stean Usage(d) : 1988 ! fonval Q48,100 Fer Sched, & ) l'MB,N(! :
: : : ' lelec boaler) | H
Concus Ches Usags ist 10 yrif)] 1566 | Annual v 2,640,000 | 0 2,640,000 |
Consur Thes Usage 2nd 10 yri3}] 1968 |  Annual v 1,750,000 03 1,750,000 ¢
Radwaste [isposal Eosts(d) :. 1988 |  fAnnual \ 0. 0 ': o
Fivec Dper. Cpst Assest'telt) | 1988 ,  Annuel ) 1,200,000 ) U 1,200,000



ENGINEERING STUDY
LIFE CYCLE COST ESTIMATION

INTEGRATED PRETREATMENT FACILITY

FLUOR DANIEL, INC.

SCHEDULE E
CONSTRUCTION ESCALATION TABLE

BSING ZERD ESCALATION
{#illions of dollars)

-

FRETREATMENT PLANT

HWYF ADRITIONS

an o FY

Est.

Estimate Escal-

Fercent:
]

L
1

M
Expend. ;Expende

in |

1Eet,
Const §

Perceal jEstimate jEscal-

Eapended | 1588 ¢

'
Ll

lator

1985 §

1
r

ater

+
L3

Year

0.0
0.0 ;

1
[

1.00
1,00

+
1

0.0

[}
¢

0%

0.0}
0.0}

0.0,
6.0

1
i

1.00
1.00

¢.0

1
1

0.0

0L

1
L}

]
3

0.0

e ]
- =

- e~
-

[l B o + ]
. e o=
[ 3 B =g
-y £
=3~
L= = —
s = =
— -
[ B - - ]
s o« e
[T
-t
T8 e
— o
L= = —
« « a
L= R = = 4
L= = =3
= a =
<o o
L=
L= = 4
. T« =
]
Lo =
. - =
L= =y =
Ty
E=J ==Y
L ]
o o~ o
o O~ O-
-—d vl e

51.%

1.00
1.00

1 51.9 )

102

0.0 )
0.0

0.¢ 1
0.9

0.0 1.00

0%
0

1993

L

'
1

1.5

34 8.3

[}
i

1.00 ; i
1.00

0.9

0.0 1

941

519.0 4

t
t

1002

0.0

0.0

Xix

0.0

78
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6.2

CDG.DOC

48

A facility plot plan was not prepared for the three
pre~treatment alternatives. It is recommended that
plot layouts be developed to support subseguent studies
of the alternatives. As an example, for the co-located
facility, a preferred location was identified at the
current location of canister storage building (in close
proximity to the sandfilter). A plot layout would
confirm the location and establish more exact estimmtes
of supporting utilities, piping, tunnels and ductimg.

After development of process flow diagrams, the cell
arrangement and configuration should be verified.

The use of the overhead cranes should be studied te
verify the canyon size, both in length and height, and
to establish availability under various scenarios.

Manipulator repair space was allocated based on a
subjective evaluation of each pre~treatment
alternatives. It is recommended that the manipulator
repair area/areas be studied in greater detail
considering time/motion analyses.

Areas such as the Operations Control building and
Regulated Entrance Facility were factored from Kknown
HWVP requirements for each pre-treatment alternative.
These requirements should be studied in greater detail.

Failed Equipment Handling for each pre-treatment
alternative assumed three cells were required to
maintain plant availability. The failed equipment
handling requirements deserve further study.



FLUGR

DAKIEL

6.8

6.13

Steam utilization and the use of electric steam versus
200 Area steam should be investigated in greater
detail.

Utilization of cold chemical tankage, including
consideration of cold chemical tank location, should be
evaluated in greater detail.

The use of shared facilities for the co-located and
integrated facilities needs to be explored in greater
depth. Approximations and factors were used in
preparing the current "first-pass" evaluation.

A risk analysis is recommended to determine the extent
of technology development needed for conceptual,
preliminary and detailed designs. Examination of
Design parameters may permit a "“fast track" approach to
definition of the pre-treatment facilities.

The pumping distances involved and the logistics of
pumping, sampling, blending, draining and feeding,
while maintaining steady plant operations, requires
study to determine if additional IAG storage tanks are
required and where they should be located.

Further study of process tank location would develop
preference between cell location and vault location for
tanks such as the Low Level Waste.

In consideration of SST waste pre-treatment/processing,
retrieval methods could invelve slurrying the solids
from leaking SST tanks in a vault near the tanks or
hauling the solids to the pre-treatment plant in
shielded transporters. Planning should include further

CDG.DPOC 49
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studies and development of viable methods of handling
the SST wastes.

Sampling and Analytical Facility requirements were
assumed equivalent to HWVP. These requirements deserve
further study.

The facility fire protection/detection system
requirements should be evaluated in greater detail.
The potential for an in-cell fire as a result of the
selected pre-treatment process may reguire an in-cell
fire protection/detection systen.

The pre-treatment schedule should be analyzed to
address details such as the pre~treatment development
program activities and their integration with HWVP
engineering and construction and PSAR and permitting

recquirements. Funding authorization profiles should be
evaluated as well.
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EQUIPMENT LIST
STAND-ALONE FRCILITY
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March 3, 198¢

Westinghouse Hanford Company
P.O. Box 1870
Richland, Washington 98352

Attn: Mr. R. P, Anantatmula

Gentlemen:

Rough Order of Magnitude (ROM) Cost Study
for WHC Stand-Alone Alternative

Reference: Pre~Treatment Cost Studies, dated February 22, 1989

As requested by WHC on February 24, 1989, Fluor Daniel has
prepared a ROM cost study for the Stand-2lone Facility
(enclosed), based on the WHC provided drawings. It is important
to make the following cobservations regarding the attached ROM
estimate:

1) The ROM estimate was prepared over a two day time period by
applying factors from the Stand-AZlone estimate (reference).
In order to respond in the reguired time frame, the
estimating technique used factors which were applied to
allowances and/or areas that were originally factored.
An estimate produced in this manner should be used with
caution.

2) As noted in the referenced cost studies, Fluor Daniel had
strong reservations regarding the viability of the facility
depicted on the drawings provided by WHC. Examples of the
reservations were the absence of chiller rooms for the HVAC
and the absence of adeguate lay down and maintenance areas.
In fact, it was these types of concerns that led to the
development of the stand-alone estimate presented in the
referenced report.

3) The estimate is subject to the estimate bases and
limitations described in Section 3.0 of the enclesed cost
study.
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Mr. R. P. Anantatmula March 3, 198¢
Westinghouse Hanford Company 2
Richland, Washington 98352

If you have any cuestions regarding the enclosed information,
please contact Jon Smets at (714) 975-5120 or Chuck Guenther at

(714) 975=5773.

Sincerely,

e

R. N. Gibbons
- Project Manager
Eﬁ“
RNG:CDG:nmd
Enclosures

il
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Advanced Technology Division
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FLUGE BAKICL
1.0 Introduction

Fluor Daniel was reguested to prepare cost studies for three
pre-treatment alternatives by Westinghouse Hanford Company
(WHC). The cost studies were provided via a report titled,
Cost Studies - Process and Facility Options for Pre-Treatment.
of Hanford Tank Wastes, dated, February, 1989. & "“stand-alone"
concept was included in the above study based on a concept
developed by WHC. Fluor Daniel was requested to review the
original concept and incorporate the necessary modifications
in conjunctien with WHC. The modifications included such
items as additional contact and remote maintenaﬂce and .
laydown areas, addition of a chiller room for the HVAC,

expanded HVAC equipment rooms, addition of an off-gas

system, and expansion of the cold chemical storage area.
The extent of these modifications are discussed in the

referenced report.

During the course of the development of the cost studies,
WHC requested that Fluor Daniel develop a ROM cost for the
"stand-alone" pre-treatment facility as originally submitted
by WHC. This cost study would be utilized to compare other
alternatives on a common basis. Fluor Daniel responded to
the regquest by providing a ROM cost study which was
prepared over a two day time period from the previocusly
developed data, and the results are included herein.

1
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Description

A cost study for the "original" WHC stand-alone
pre~-treatment facility was based on the drawings included as
Appendix 1. The ROM estimate utilized data developed for
the stand-alone pre-treatment facility submitted in the
reference (Ref. 1). The estimate basis and qualifications

are described in Section 3.0 of this report.



FLUOR DANIEL

3.0

Basis and Assumptions
General Basis

The direct costs for the stand-alone pre-treatment facility
were estimated using the following methods:

o Allowances from the HWVP Reference Conceptual Design
(RCD) Rev. 1l estimate.

o MTO using unit rates of installation derived from the
RCD Rev. 1 estimate, expressed in 1988 dollars.

o] Equipment factored estimates using eguipment cost to
direct installed costs based on ratios (factors) )
derived from the RCD Rev. 1 estimate.

Engineering/Design and engineering and inspection during
construction, censtruction and project management costs were
estimated as percentages of direct costs based on indirect

to direct cost relationshipes in the RCD Rev. 1 estimate.

All costs were estimated in GFY 1988 dollars and escalated
by 4.35% to GFY 1989 (as reguested by WHC) to achieve
compatibility with the KEH estimate of the facility. The
basis for escalation is Kaiser's table KEHRITI dated 2/22/89,
using February 1989 as the base date.

The schedule utilized for escalation was the same schedule
used for the stand-alone pre~treatment facility included in
the referenced cost study.

The contingency evaluation was based on the contingency

analysis used for the stand-alone pre-treatment facility

included in the referenced cost study. It is the opinion of
3



By

&

Fluor Daniel, that the contingency calculated in this manner may
not be consistent with the estimating technigques used to develop
the estimate. A detailed contingency analysis should be
performed for this estimate if this pre-treatment alternative

FLUGE DAKIEL

becomes viable.

The "“original" WHC drawings are included as Attachment 1.

All costs are Total Estimated Costs (TEC). Expense funded costs
such as Research and Development and Conceptual Design are not
included. Life cycle costs have not been estimated.




3.2 Specific Basis

Direct cost
Category

Temp Const

Site Prep

Structures

Fire Prot.
& Det.

HVAC

In-Cell Pipe

1988

$.x 1,000

2,500

935

50,329

2,000

10,000

12,278

EST!'G
Method

Allowance

Allowance

Allowance

ROM Allowance

Various

Remarks

Same allowance as Fluor's “"Stand-Alone"
212,000 FT° pre~treatment facility estimate.
($2,500M is approximately 80% of RCD Rev. 1
estimate of temp const,)

Allowance from Fluor's Y“Stand-Alone" 212,000 FT2
facility estimate. Includes security
fence/lighting/roads & site clearance based

on 175,000 FT° facility footprint. (Unit

rates from RCD Rev, 1 estimate)

ROY, MTO based on WHC furnishgd 175,000
FT“ facility dwgs (175,000 FT° facility).
This category includes sitework, concrete,
structural steel, cell lining, &
architectural costs.

Same allowgnce as Fluor's "sStand-Alone"
212,000 FT° estimate. (allowance of double
RCD Rev. 1 Vit Bldg cost for this category)
Factored from Fluor's "Stand-Alche" 212,000 FTZ
estimate:

6
HVAC Cost for the [VOL 175,000 F12 raC '
212,000 FT® FAC VOL 212,000 FT“ FAC

This cost category includes the following items:

o embedded pipe
o hot pipe trench
o in-cell jumpers



Direct Cost
Category

Electrical
Supply

Electrical
Distribution

Process
Utilities

bCs

1988

S x 1,000

1,593

5,720

18,159

12,896

EST'G
Method

Allowance

Allowance

Allowance

Allowance

L] < r
3 A

Remarks

The unit costs for the above itegs are from
Fluor's "Stand-Alone" 212,400 FT° facility
adjusted to the 175,000 FT° facility by the
following methods:

0 embedded pipe & hot
pipe trench:

212,000 FT2 30_in-cell tanks
Cost X 39 in-cell tanks
o in-cell jumpers:

600 jumpers (furnished by WHC) x direct cost
per jumper derived from the RCD Rev. 1
estimate.

Same allowince asg Fluor's "stand-Alone"
212,000 FT° est.

Sage allowance as Fluor's "Stand-Alone" 212,000
FT™ est.

Same allowance as Fluor's "stand-Alone"
212,000 FT“ est. (Capacity factored HWVP RCD °
Rev, l.utility system estimate.)

Sage allowance as Fluor's "Stand-Alone" 212,000

FT“ est. (Equipment factored estimate based on

HWVP DCS equipment cost to installed direct cost
ratios.) .



Direct Cost 1988 EST'G
Category $ x 1,000 Method

HP System 10,560 Allowance
Communications 250 Allowance
Remote Handling, 18,296 Equipment
Sampling Analytical Factored Estimate

Maint Repair,
This cost category
includes:

o Regulated, Non-
Regulated & MSM
Repair

o Equipment decon,
Repair and :
Maintenance

o Process Sampling

o Analytical

o Remote Handling

Equipment
In-Cell Equipment 37,779 Equipment
Factored
Estimate

Remarks

Sage allowance as Fluor's "Stand-Alone" 212,000
FT° est. (Equipment factored estimate based on
HWVP HP equipment cost to installed direct cost
ratios.)

Same allowance as Fluor's "Stand-Alone"
212,000 FT° facility estimate. (Allowance
from HWVP Vit Bldg Estimate.)

The equipment included in this category was
net included with in the WHC data received &
by Fluor. 2Based on the Fluor "Stand-Alone"
212,000 FT° facility estimate equipment 1list,
Fluor coordinated with WHC as to which pieces
or quantities gf equipment to include in the
WHC 175,000 FT° "Stand-Alone" facility
estimate. The marked up equipment list is
included as Appendix 2. Equipment was
factored to installed direct costs by
applying the same factorg used in Fluor's
"stand-Alone" 212,000 FI“ facllity estimate.

The Fluor "Stand-Alone" 212,000 FT2 facility
equipment list (see Appendix 2) was adjusted
to conform to the equipment list furnished to
Fluor by WHC see Appendix 2. The resultant
total equipment cost was factored to
installed direct costs by applying the same
fagtor used in Fluor's "“Stand-Alone" 212,000
FT® facility estimate.



Direct Cost
Categqory

Cold Chemical
in Bldg

Cold Chemical
out of Bldg

Construction
Start-Up

Escalate 1988
Direct Cost $
to 1989

*
e
i

1988 BST'G

$ ¥ 1,000 “athod
4,123 Fguipment
Factored
Estimates
1,980 Allowance
8,530 pPirection

Remarks

The equipment included in these categories
were not shown entirely in the equipment list
or drawings furnished to Fluor by WHC, 2
Based on the Fluor "Stand-Alone" 212,000 FT
facility estimate equipment 1ist, Fluor
coordinated with WHC as to which pleces of
equipment 50 include in the WHC "Stand-Alone"
175,000 FT™ facility estimate. The marked up
equipment list is included as Appendix 2.
Equipment was factored to installed direct
costs applying to the same factois used in
Fluor's "sStand-Alone" 212,000 FI° facility
estimate.

construction start-up is based on a
percentage (1.02%) of direct costs. Thie is
the percentage allowancezused in Fiuor's
"stand-Alone" 212,000 FT“ facility estimate,
and is derived from the HWVP estimate.

The Fluor "Stand-Alone" 212,000 FT2 facility
estimate of direct costs was estimated by
Fluor (at WHCs direction) in GFY 1988
dollars. WHC Eequested the direct costs of
the 175,000 FT° facility in GFY 1989 dollars,
An escalation factor of 4.35% was used to
escalate GFY 1988 dollars to GFY 1989
dollars. The percentage was submitted to
Fluor by KEH.
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4.0

TEC Estimate

A summary of the Total Estimated Cost (TEC) for the
"original" WHC Stand-Alone Pre-Treatment facility is
provided in Table 4-1. A summary of the Direct Costs, aleng
with a brief estimate basis, is included as Table 4-2, The
TEC estimate is subject to the basis and assumptions

described in Section 3.0.



TABLE 4-1. TOTAL ESTIMATED COST(TEG)} SUMMARY - X $1,000
FOR WHC "ORIGINAL” PRE-TREATMENT CONGEFPT

| WHG "ORIGINAL”
COST CATEGORIES | STAND-ALONE
______ | mrm———————
Detailed Design i %45 424
1
Field Engr & Inspection ] $17,801
t
Construction ] £204 613
> i
' Engineering Management | $17,187
r~ - !
- Construction Management i $12,072
i - ,
Project Management ] $15,346
. i
Towl Gost (Fy BS Basis) ] $£312,443
Escalation | £192,233
. |
A Contingency j $162,290
. |
- Tota! Estimated Cost ! $667,966
.e:;;. = +—3 T ——— )
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TABLE 4-2. STAND-ALONE FACILITY CONSTRUCTION COST ESTIMATE SUMMARY & BASIS
FOR WHC "ORIGINAL" PRE-TREATMENT CONCEPT

COST CATEGORIES
Temporary Construction

Site Prep

Structures

Fire Protection/Deataction

HVAC

in=-Cell Pipe

Electrica! Suppiy
Electrical Diswribition
Process Utilities

DCS System

HP System
Communzations

Remote Handiing, Sampling,
Anaiytical & Maint Repair

Process Egquipment:
in-Gell Equipment
Cold Chemical - in Bldg
Cold Chemical - Out of Bldg

Gonstruction Startup

QOperations Control Building

ST DIRECT COST-1988 &

————— . g S B g oy e e o . . B e

DIRECT COST |
| X1,000{1988 %) | ESTIMATE BASIS
------ !
$2,500 | Same allowance as Fluor Stand-Alone estimate
!
$93% | Fivor Stand-Alone estimate, factored to 175,000 sq ft
' j footprint
$50,328 | ROM MTO based on WHC drawings
i Applied HWVFP unit instaliation rates
i .
$2,000 ! Same allowance as Fluor Stand-Alone estimate
i
$10,000 | ROM estimate factored from Fluor Stand-Alone estimate
| based on the ratio of the volume of the two
| faciities
!
$12,278 | Jumpers - Based on WHC count of 600 jumpers
{ Embedded pipe and hot pipe trench were a ratio from the
| Fluor Stand-Alone facility based on the number of
i in-celitanks - , )
$1,592 | Same allowance as Fluor Siand-Alone estimate
!
$5,720 | Same aliowance as Fluor Stand- Alone estimate
I
18,189 | Same aliowance as Fluor Stand-Alone estimate
i
£12,896 | Same allowance as Fluor Stand-Alone estimate
| instaliation factored from HWVP
!
$10,560 | Same allowance as Fiuor Stand-Alone estimate
!
$250 | Same allowance as Fluor Stand-Alone estimate
|
$18,256 | The remote equipment used in this estimate was
| coordinated with WHG. See priced equipment list.
i
!
!
$37,779 | Equipmem based on WHC supplied equipment list
£4,123 | Same aliowance as Fluor Stand-Alone estimate
$6,685 | Same aliowance as Fluor Stand-Alone estimate
i ‘
%1,980¢ | Factored from HWVF direct construction costs
{
£ |
$196,083 |
$8,530 |

TOTAL DIRECT COST-1989 § |

£204,613
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ATTACHMENT 3
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CORPORATE HEADOUARTERS \‘f’ EFLUOR ENGINEERS, INC.

TELEPHONE. (7141 9752000 SOUTHERN CALIFORNIA DIVISION
TELEX 66 1441

TELEPHONE: (714} §75.2000
+ . MESSAGE CENTER FACSIMILE IRVINE TELEX: :;I‘L‘;I:?;;;
« CMNIFAX G39 1714} 075.5981 GP 1,2,3 VR
RAPICOM. [714) 9755963 FACSIMILE LEAD SHEET

MESSAGE CENTER FACSIMILE
RAPICOM: {714} §75.5271
3///3’ q OMNIEAX GS6 1714) 9756545 GP 1.2,3
OMNIEAX GSF 1714) 8753778 GP1,2,2
FACSIMILE CONFIRMATION: (714) 976-5272

FACSIMILE CONFIRMATION (714) 9756988

Number of documents _.;
including lead sheet: -

PLEASE COMPLETE THE FOLLOWING
To: Company Name: A(J 2/ f

Attn: R e /QIQ?M FaSrmuls //?70\ JaE-RAY
City: W ! Stare:__ /4 Country

’

Originator’'s Name: 7D C:zgp P & TP Extension: » 723
Facsimile Number to be called: Area Code: . Number:

Facsimiie Confirmation Number: Area Code: Number:

Charge 1o Org. Number: Contract Number: Emp. Number:
Return Originals Through interoffice Mail to: Location:
Call for Pickup of Originals After Transmission, Name: Extension:

‘SPECIAL INFORMATION OR INSTRUCTIONS TO RECIPIENT

FOR MESSAGE CENTER -
Operator’s

Time and Date Transmitted: Receipt Confirmed; initisls:
Contirmed By:

FRINTED IN UG .A,

FORM G314 REV, 1/BS



TABLE 4-1. TOTAL ESTIMATED COST(TEC) SUMMARY - X $1,000
FOR WHC "ORIGINAL" PRE-TREATMENT CONCEFT

Detailed Design

Field Engr & Inspection
GConstruction

Engineering Management
Construction Mar;:agemem

Project Management

Escatation

Contingency

Taotal Estimated Cost

P Bk e g

—  ———— - —— i b B o o

e A g e kg Y A A b e T

[P a— s iy e T

e

] WHC ~ORIGINAL”
| CO-LOGATED
""""""" 542,751
$16,754
$192 571
$16,176
$11 362

$14,443

et ey M . e —— e E— w— bt SR derwe e

S -

v
N
L)
R
Q
[&]
-~

.t e e e

$187,198

£155 991

e e o S e e g S A e

z $637,243

bk og-4 3 1 % 4 i 3 i




TABLE 4-2, CO-LOCATED FACILITY GONSTRUCTION COST ESTIMATE SUMMARY & BASIS
FOR WHC "ORIGINAL" PRE-TREATMENT €ONCEFT

| DIREGT COST |
COST CATEGORIES | X 1,000(1988%) | ESTIMATE BASIS

Temporary Construction $1,000 | Same allowance as Fiuor Co-Located estmate

Site Prep £79 | Fluor Go-Located estimate, factored 10 173,000 sg A
| footprint
Structuras $50,891 | ROM MTO based on WHC drawings

| Applied HWVP unit instaltation rates
|

$2,000 | Same aliowance as Fluor Go-Loocated estimate

Fire Prolection/Detection

HVAC $8,000 | ROM estimate faciored from Fluor Co-Located estimate
| based on the ratio of the volume of the two
; | [acilities
' |
- in~-Gell Pipe $12,278 | Jumpers - Based on WHGC e¢ount of 600 jumpers
r | Embeddad pipe and haot pipe trench were a ratio from the
| Fiuor Stand-Alone facility based on the number of
N | in-cell tanks
_ Electrical Supply $184 | same allowance as Fluor Co-Located estimate
|
, I
Process Utilities $13,351 | Bame allowance as Fluor Go-Located eslimate
i
" DCS System T $12,896 | Same allowance as Fiuor Co-Located astimate

| Instaitation faciored from HWVP
J

$9,148 | Same allowance as Fluor Go-Located estimate

$250 | Same allowarce as Fluor Co-Located estimate

£18,296 | The remote equipment used in this estimaie was

HP Sysitem
Communications

Remote Handling, Bampling,
Analytical & Maint Repair coordinated with WHC. See priced equipment list,
Process Equipment:

tn-Cell Equipment
Cold Chemical - In Bldg

$37,779 Equipment based on WHC supplied equipment list

|
!
]
}
|
}
{
!
!
|
!
I
]
|
I
}
|
{

‘ i

- Electrical Distribution | $5,720 | Same aliowance as Fluor Co-Located estimate

|
I
]
i
l
!
}
i
f
}
|
| i
f I
! |
| |
] !
! $4,123 | Same allowance as Fluor Co-Located estimate
| |
! |
! |
! !
| }

Cold Chemical ~ Out of Bida $6.685 | Same aliowance as Fluor Co-Localed estimate
Construction Stantup $1,863 | Factored from HWVP direct construction costs
Operations Controt Building L0
ST DIRECT GosT-1988§ | sweases |
EBGTO 19098 @ 0.0835 | 4 seozs |

. i A Y —— s 0 a8 W - e e Gy Y v s P W e e S e B TR e e e A B A P S e s M D S R R W

TOTAL DIRECT COST-1989 § | $192,571 |
| |
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CORPORATE HEADQUARTERS \4r ENGINEERS, INC.
TELEPHONE: {714) $75-2000 FLUOR SOUTHERN CALIFORNIA DIVISION

TELEX. 66 1441 *  TELEPHONE: (714} 975.2000
MESSAGE CENTER FACSIMILE lRVINE TELEX: ITT 4720142
_JMNBFAX G99 (714, 8755931 GP 1, 2.3 ‘w.au. 181625
-4 RAPICOM. {714} 975.5083 FACSIMILE LEAD SHEET MESSAGE CENTER FACSIMILE
" FACSIMILE CONFIRMATION. (714} $75.860888 RAPICOM: (T14] §75.527

OMNIFAX (96 {714) 9758543 GP 1,2, 5
OMNIFAX GS9 {714} 975.377B GP 1,2,3

FACSIMILE CONFIRMATION: {7141 975.5272
Number of documents

. . 2%
including lead sheer,

PLEASE COMPLETE THE FOLLOWING

To: Company Name: __¢Stinghouse Hanford Company

n 1l
Attn: F. P. Anantatmila

Riehland

City: State: A Country:
* Originator's Name; T3¢k Lonnally Extension: 4434

Facsimile Number to be called: Area Code: _ 166 Number: _440-2908

Facsimile Confirmation Number: Area Code: Number:
. Charge 1o Org. Number: Contract Number: Emp. Number:

Return Originals Through Interoffice Mail to; Location:

Call for Pickup of Originals After Transmission, Name: Extension:

SPECIAL INFORMATION OR INSTRUCTIONS TO RECIPIENT
\‘\
FOR MESSAGE CENTER =
Time and Date Transmitted: Receipt Confirmed: initisls:

Confirmed By:

PRINTED IN U.S.A, LORM 5-314 REV, 3/B5
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1889, ~ by Fluor Daniel Inc.
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of Hanford Tank Wastes, Stand-Alcne Concept (WHC Concept),
dated March 1589, = by Fluor Daniel, Inc.

ii



FLUOR DANIEL

1.0 Introductlion

Pluor Daniel was reguested to prepars cost studles for three
pre-treatment alternatives by Westinghouse Hanford Company
(WHC). The cost studies were provided via a report titled,
cost Studies - Process and Facility Options for Pre~Treatment
of Hanford Tank Wastes, dated, February, 1985. A “stand-alone"
concept was included in the above study based on a concept
developed by WHC. Fluor Daniel was requested to review the
original concept and incorporate the necessary modifications
in conjunction with WHC. The modifications included such
items as additional contact and remote maintenance and

laydown areas, addition of a chiller room for the HVAC,
expanded HVAC equlipment rooms, addition of an off-gas

system, and expansion of the cold chemical storage area.

The extent of these modifications ars discussed in reference 1.

During the course of the development of the cost studies,
WHC requested that Fluor Daniel develop a ROM cost for the
"stand-alone" pre-treatment facility as originally submitted
by WHC. This cost study would be utilized to compare cother
alternatives on a common basis, Fluor Daniel responded to
the request by providing a ROM cost study submitted as
reference 2,

In early March, WHC requested Fluor Danlel to develop an
additional ROM cost estimate for a 132,000 sg ft facility.
The estimate was prepared over a two day time period, using

previously developed data, and the results are included
herein.
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2.0 Dpescription

A cost study for the 132,000 sg £t WHC stand-alone
pre-treatment facility was based on the drawings included as
Appendix 1. The ROM estimate utilized data developed for
the stand~alone pre~treatment facility submitted in
references 1 and 2. The estimate basis and qualifications

are described in Section 3.0 ©f this report.



FLUOR DARNIEL

3.0 Basis and Assumptions

3.1

General Basis

The direct costs for the stand-alone pra-treatment facility
wera estimated using the following methods:

C Allowances from the KEWVP Refersnce Conceptual Design
(RCD) Rev. 1l estimate.

o MTO using unit rates of installation dexrived from the
RCD Rev. 1 estimate, expressed in 1988 dollars,

o Equipment factored estimates using eguipment cost to
direct installed costs based on ratios (factors)
derived from the RCD Rev. 1 estimate,

Engineering/Design and engineering and inspection during
construction, construction and project management costs were
estimated as percentages of direct costs based on indirect
to direct cost relationships in the RCD Rev. 1 estimate,

All costs were estimated in GFY 1988 dollars and escalated
by 4.35% to GFY 1989 (as regquested by WHC) to achieve
compatibility with the KEH estimate of the facility. The
basis for escalation is Kaiser's table XEHRII dated 2/22/89,
using February 1989 as the base date.

The schedule utilized for escalation was the same schedule
used for the stand-~alone pre-treatment facility included in
the referenced cost study.

The contingency evaluation was based on the contingency

analysis used for the stand~alone pre-treatment facility

included in the referenced cost study. It is the opinion of
3
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Fluor Daniel, that the contingency calculated in this manner may
not be consistent with the estimating technigues used to develop
the estimate. A detailled contingency analysis should be
performed for this estimate if this pre-treatment alternative

becomes viable,

FLUOR DANIEL

The WHC drawings for the 132,000 sq £t facility are included as

ttachment 1.

All costs are Total Estimated Costs (TEC). Expense funded costs
such as Research and Development and Conceptual Design are not
included. Life cycle costs have not been estimated.



3.2 Specific Basls

Direct Cost
Category

Temp Const

Site Prep

Structures

Fire Prot.
& Det.

HVAC

In~Cell Pipe
items:

1a88 EST G
S ¥ 1,000 Method
2,500 Allowance
338 Allowance
40,632 MTO
2,000 Allowance
7,500 ROHM Allowance
12,231 Varlous

Remarks

Same allowance as Fluor's "Stand-Alone"
212,000 FT” pre-treatment facility estimate.
($2,500M 1s approximately 80% of RCD Rev. 1
estimate of temp const.)

Al}owance from Fluorts "Stand-Aione® 212,000
FT° facility estimate. Includes security
fence/lighting/roads & site clearance based
on 132,000 FT“ facility footprint. (Unit
rates from RCD Rev. 1 estimate)

ROM, MTO based on WHEC furnished 132,000

FT“ facility dwgs. This category includes
sitework, concrete, structural steel, cell
lining, & architectural costs.

Sanme allowance as Fluor's "Stand-Alone®
212,000 FT” estimate. (allowance of double
RCD Rev. 1 Vit Bldg cost for this category)

Fastored from Fluor's *"Stand-Alone™ 212,000
FT® estimate:

.6
HVAC Cost for the  YOL 132,000 FT% FAC
212,000 FT FAC VoL 212,000 FT™ FAC

This cost category includes the following

o embedded pipe
o hot pipe trench
o in-cell jumpers



Direct Cost 1988
Category S x 1,000
Electrical

Supply 1,593
Electrical

Distribution 5,720
Process

Utilities 18,159
DCS 12,896

EST!G
Hethod

Allowance

Allowance

Allowance

Allowance

Remarks

The unit costs for the above itegs are from
Fluor's "Stand-Alone® 212,400 FT facility
adjusted to the 132,000 FT¥ facility by the
following methods:

(o} embedded pipe

212,000 FT2 30 in-cell tapks
Cost x 39 in-cell tanks
o} hot pipe trench:

iy
212,000 FT°  Hot Trench Length 132, 000FTZ EST
Cost X Hot Trench Length 212,000FT" EST
o in-cell jumpers:

600 jumpers (furnished by WHC) x direct cost per
jumper derived from the RCD Rev. 1 estimate.

Same allowance as Fluor's "stand-Alone"®
212,000 FT" est.

Sage allowance as Fluor's "“stand-Alcne" 212,000
FT° est. :

Sane allowance as Fluor's "stand-Alone"
212,000 FT“ est. (Capacity factored HWVP RCD
Rev, 1 utility system estimate.)

Sage allowance as Fluor's "Stand-Alone®™ 212,000
FT“ est. (Equipment factored estimate based on
HWVP DCS equipment cost to installed direct cost
ratios,)
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Pirect Cost 1988 EST'G
Cateqory $ x ), 000 Method Remarks
HP System 10,560 Allowance Sape allowance as Fluor's "Stand-Alone™ 212,000
FT° est. (Equipment factored estimate based on
HWVP HP equipment cost to installed direct cost
ratios,)
Communications 250 Allowance Same allowgnce as Fluor's "stand-Alone"
’ 212,000 FT“ facility estimate. (Allowance
from HWVP Vit Bldg Estimate,)
Remote Handling, 18,084 Equipment The equipment included in this category was
Sampling Analytical Factored Estimate not included with in the WHC data received &
Maint Repair. by Fluor. ,Based on the Fluor "Stand-Alone"
This cost category 212,000 FT“ facility estimate equipment list,
includes: Fluor coordinated with WHC as to which pieces
or quantities Ef equipment to include in the
o Regulated, Non- WHC 132,000 FT“° sstand-~Alone" facility
Requlated & MSHM estimate. The marked up equipment list is
Repair included as aAppendix 2. Equipment was
factored to instalied direct costs by
o Equipment decon, applying the same factor§ used in Fluor's
Repair and “Stand-Alone" 212,000 FT” facility estimate.
Maintenance
o Process Sampling
0 Analytical
o Remote Handling
Equipment
In-Cell Equipment 37,779 Equipment The Fluor "Stand-Alone" 212,000 FT? facility
Factored equipment list (see Appendix 2) was adijusted
Estimate to conform to the equipment list furnished to

Fluor by WHC see Appendix 2. The resultant
total equipment cost was factored to
installed direct costs by applying the same
fagtor used in Fluor's "Stand-aAlone" 212,000
FT" facility estimate.



pirect Cost
Category

Cold Chemical
in Bldg

Cold Chemical
ocut of Bldg

Construction

Escalate 1988
Direct Cost $
1989

1988 EST'G
2. x 1,000 Hethod
4,123 Equipment
Factored
6,685 Estimates
1,735 Allowance
7,530 Direction

Remarks

The equipment included in these categories
were not shown entirely in the equipment list
or drawings furnished to Fluor by WHC. 2
Based on the Fluor "stand-Alone®"™ 212,000 FT
facllity estimate equipment list, Fluor
coordinated with WHC as to which pieces of
equipment Eo include in the WHC "Stand-Alone"
132,068 FT® facility estimate. The marked up
equipment list is included as Appendix 2.
Equipment was factored to installed direct
costs applying to the sane factogs used in
Fluorts "Stand-Alone" 212,000 FT° facility
estimate.

Construction start-up is based on a Start-Up
percentage (1.02%) of direct costs, This is
the percentage allowancezused in Fluor's

"Stand-Alone" 212,000 Fr° facility estimate,

and is derived from the HWVP estimate.

The Fluor "Stand-Alone" 212,000 FT° facility
estimate of direct costs was estimated by to
Fluor (at WHCs direction) in GFY 1988
dollars, WHC Eequested the direct costs of
the 132,000 FT® facility in GFY 1989 dollars.
An escalation factor of 4.35% was used to
escalate GFY 1988 dollars to GFY 1989
dollars, The percentage was submitted to
Fluor by KEH.
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4,0 TEC Estimate

A summary of the Total Estimated Cost (TEC) for the

WHC 132,000 sg ft Stand=-Alone Pre-Treatment facility is
provided in Tabkle 4~1. A summary of the Direct Costs, along
with a2 brief estimate basis, 1s included as Takle 4=2. The

TEC estimate is subject to the basis and assumptions

described in Section 3.0.



TABLE 4-1. TOTAL ESTIMATED COST{TEC) SUMMARY - X §1,000
FOR WAHG 132,000 SQ FT PRE-TREATMENT CONCEFT

| WHC *ORIGINAL"
COST GATEGORIES | STAND-ALONE

________________________ | e

Detalied Design ] F50.112
|

Field Engr & inspection | $15.720
!

Construaction ! $180,690
f

Engineering Management } $18,178
I

Construction Management i $10,660
]
1 .

Project Management ! $13,550
]

Totai Cost (Fy 89 Basis) ] $278.910

Escalation } $1659,7p0
!

Contingency | $145,140
|

Total Estimated Cost ] £590,81¢0

- S A S S g ] Ee=t=—fF e ¢t 1+
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TABLE 4-2. STAND-ALONE FAGILITY CONSTRUCTION COST ESTIMATE SUMMARY & BASIS
FOR WHC 132,000 SQ FT PRE-TREATMENT CONCEPT.

_ | THRECT GOST

GOST CATEGORIES i X1,000{1988 §}

_______________________ | cemccm—m e -

Temporary Construction i $2.500
i

Site Prep ! $938
i

Stractures ! £40 5272
i
i

Fire ProtectionDetection i £2,000
i

HVAC | 37,500
!
|
i

fn-Cell Pipe H £12.2
I
i
1

Electrical Suppty { 1,553
]

Electrical Distribution | £5,720
!

Process Utilities i £12.700
|

DCS System | £12.895
|
[

HP System [ $10,560
i

Communications ] $250
|

Remote Handling, Sampling, | $18,084
Arnatytical & Maint Repair ]
|
Process Equipment: i
!

In-Cell Equipment J $32,013

Cold Chemical - In Bidg ! $4,122

Cold Chemical - Out of Bldg | $6,685
|

Construction Stanup | $1,73b
}

Operations Controf Building | $0

ST DIRECT COST~1988 ¢ | $173.1690

ESCTO 1989 5 & 0.0435 | £7,530

TOTAL DIREGT COST-1589 § | $180,6590

1

|
i ESTIMATE BASIS

l _________ -

| Same allowance as Fluor Stand-Alone estimate

i
i

| Fluor Stand-Alone estimate, factored to 132,000 sg ft
| footprint

{ ROM MTO based on WHC drawings

| Applied HWVP unit installation rates

{

| Same allowance as Fluor Stand-Alone estimate

! ROM estimate factored from Flyor Stand-Alone estimate
] based on the mlio of the volume of the two

| facilities

!

| Jumpers - Based on WHC count of 600 jumpers

| Embedded pipe and hot pipe trench were a ratio from the
| Fluor Stand-Alone facility based on the number of

| in-cell tanks

| Same allowance as Fluor Stand-Alone estimate

I

| Same allowance as Fluor Stand-Alone estimate
|
| ROM estimate factored from Fluor Stand-Alone estimate

{ based on the ratio of square footage.
{ Same aliowance as Fluor Stand-Alone estimate
| Instaliation factored from HWVP

l
| Bame allowance as Fluar Stand-Ailone estimate
i

| Same allowance as Fluor Stand-Alone estimate

| The remote equipment used in this estimate was
coordinated with WHG. See priced equipment list.

!
!
l
}
| Equipment based on WHC supplied equipment fist

| Same allowance as Fluor Stand-Aione estimate
| Same allowance as Fluor Stand-Alone estimate

| Factored from HWVP direot construction costs

}
!
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Westinghouse .
Hanford Company
From: Engineering Services W23170
Phone: 3-2955 R1-17
Date: March 30, 1989
Subject: DOCUMENTATION OF KEH DESIGN ON NEW FACILITY OPTICNS
UL TED
To: D. E. McKenney IR pPR U B8
cc: D. E. Ball R1-17 w/o attachments Dot S

JSG File/LB

This letter provides back up drawings and FASTC estimates prepared
by Kaiser Engineering for two new pretreatment facility options.
The estimate comparisons are summarized on Page 2.

Attachment 1 the smaller throughput facility

Attachment 2  the larger throughput facility

Attachment 3  the derivation of PFM comparisons

Aen A b Sl
A

Jd. S. Garfield
Principal Engineer

Jg

Hanford Operations and Engineering Conltractor for the US Department of Energy

Internal
Memo
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LARGER THROUGHEUT PRETREATMENT BLDG

FACTOR EEH FACTOR KEH
(PR{)  17SQ00FT2(VIT BLDG 17500QFI2
STRUCTIURAL 19.623 65700 13.643 47100
HVAC 14.67 15200 2.851 10000
ELECAECH 28.987 TBTOC 47.874 124800
UTILITIES - 4.367 2800 4,367 2500
HMISC (EXCAVATION) 105.S€4 3100 105.894 3100
DIRECT COMST (893) 165800 187200
- TOTAL SQUARE ¥T - 178000 FTZ 175000
COST/FT2 848 3/FI2 1074
DETAILED DESIGN (2Z2%) 22 36763 22 41714
RNG MANAGEMENT (8.4%) & 13910 8 15784
TITLE TII INSPECTION (8.0%) 8 13248 8 15032
CONST MANAGEMENT (9%) 9 14504 9 16211
PROJ MANAGRMANT(10%) 10 16560 10 18730
FT 89 TOTAL 260986 286130
ESCALATION (80%) 156591 177678
CONTINGENCY (35X%) 148152 165833
TOTAL PROJECT COST 584000 640000
BUILDING VOLRE 3.5 FT3
CONCRETE VOLIRER 51000 YI5
LINEAL FT OF CELL 636 FT

SHALLER THROUGHFUT PRETRSATMENT BLDG

FACTOR KEH FACTOR KEH
(PR) 132000FT2(VIT BLDG "132000

12.623 51300 13.843 38500
4.87 11200 2.951 76800
28.957 61300 47.874 97100
4.367 2800 4£.367 2300
105.894 2400 105.€94 2400
125860 147000
FI2 132000 FT2 132000
$/FI2 $83 $/FI2 1114
22 28818 22 32634
] 10803 8 12348
8 10384 8 11780
g 11682 g 13230
10 12980 10 14700
204565 231872
122738 139003
1145586 129738
442000 500000

2.8 FT3

40000 YDS

445 FT

P
FACIOR
18.623
7.473

33.388
$9.426

$/FT2

VIT BLDG

PEM FACTOR VIT BLDG
COsTS COSTS
46200 13.643 £8700
16400 2.951 11700
62100 47.874 140800
9300
5100

135700 211300

116000 ¥T2 185000 FI2
1204 $/FT2 1142 $/FT

228940

PEM 13200
PEY 10800

255000

2.8M FI3
33800 YDS
325 FT
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Attachment 1
Pretreatment 132,000 ft2
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PRETREATMENT T1

AREA VOLUME
( } 307-0" Level
Stairwell 32 x 16 512 x 60 30,720
Stairwell 10 x 21 210 x 60 12,600
Statrwell 10 x 21 210 x 60 12,600
Stairwell 10 x 21 210 x 60 12,600
. Stairwell 10 x 21 210 x 60 12,600
. Remote HEPA Crane Maint Area 42 x 23 8966 X 15 14,490
. Suit Up Area 25 x 23 575 x 15 8,625
Remote HEPA Filter Test/Monitor 44 x 15 660 x 15 9,900
Filter Change Out Cont Room 18 x 11 198 x 15 2,970
Air Lock/Corridor 70 x 11 770 x 15 11,550
FECA Operating Area 34 x 25 850 x 15 12,750
FECA Celi 39 x 25 975 x 15 14,625
Remote HEPA Filter Area 47 x 42 1,874 x 15 29,610
11 x 15 165 x 15 2,475
Hot Shop/Air Lock/Corridor 221 x 25 5,525 x 15 82,875
Storage Maintenance 221 x 25 5,525 x 15 82,875
Corridor/Air Lock 72 x 25 1,800 x 15 27,000
Narrow Corridor 100 x 10 1,000 x 15 15,000
Elevator 25 x 20 500 x 45 22,500
Cell A 133 x 20 2,660 x 40 106,400
Cell1 B 133 x 20 2,660 x 40 106,400
Cell C 25 x 20 500 x 40 20,000
25 x 20 500 x 40 20,000
62 x 20 1,240 x 40 49,600
Air Tunnel 161 x 12 1,932 x 6 11,592
Closed Loop Area 161 x 12 1,932 x 12 23,184
Subtota? 34,259 FT2 755,541 FT3
() 13'-0" Level
Primary/Secondary Steam Gen 47 x 67 3,149 x 15 47,235
34 x 23 782 x 15 11,730
Rail/Truck Access 74 x 25 1,850 x 31 57,350
Sample Gallery 221 x 25 5,525 x 15 82,875
Sample Gallery 221 x 25 5,525 ¥ 15 82,875
Sample Gallery 72 x 25 1,800 x 15 27,000
Laboratory 62 x 60 3,720 x 15 55,800
Elevator 25 x 20 500 x 45 22,500
Elevator 32 x 16 512 x 45 23,040
FECA Operating Area 34 x 25 850 x 15 12,750
FECA Cell 26 x 37 8962 x 15 14,430
Hot Pipe Trench 12 x 159 1,808 x 12 22,896
Remote HEPA Filter Room 40 x 32 1,280 x 15 19,200 ,
Subtotal 28,363 FT2 479,681 FT3



Y

(+) 4’-0" Level

FECA Cell

HVAC Room

FECA Operating Area

Instm/Service Gallery

Instm/Service Gailery

Instm/Service Galiery

Control Room

Office Compiex

HVAC Filter Room

HVAC Fan Room

Elect/Switchgear Room

Emergency Generator
Subtotal

(+) 217-0" Level

Chem/Make Up Storage
Chem/Make Up Strorage
Crane Maintenance
Canyon Deck

Subtotai

TOTALS

-) 30'-0" Level
(-) 13'-0" Level
(+} 4/-0" Level
(+) 217-0" Level
TOTAL

RDC:tst

~3
no
D DM MM M M MM MK

221
221

269

[}
=
MM X XK

34,259
28,363
40,381
29,008

132,011 FT2

25
25
20
62

5,525
5,525
1,280
16,678
29,008

755,541
479,681
605,715

927,704
z,

768,641

15

15
15
15
15
15
15
15
15
15
15

MMM MR MM KX MK

FT2

X 15
X 15
X 35
X 43

FT2

(2.8m FT3)

14,430
47,235
12,750
82,875
82,875
27,000
40,320
96,000
81,000
76,500
19,530
25, 200

605,715 FT3

82,875
82,875
44,800
717,154
927,704 F13




(-) 30'-0" Level

Floor
Walls

(-) 137-0" Level

Floor
Walls

(4) 4'-0" Level

. Floor
. Walls

(+) 21’-0" tevel

Floor
Walls

Tota)

) 307-0" Level
) 137-0" Level
) 4°-0" Level

) 217-0" Level

RDC:tst

PRETREATHMENT II
(Concrete Volume)

12,064.2
7,145.2
8,084.1

12.646.8

39,940.3 YD3
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KAISER ENGIHEERS HANFORD *% XAISER ENGINEERS INTERACTIVE ESTIHATING ** PAGE 1 OF 6
HESTINGHOUSE HANFORD COHMPANY PRETREATMENT FACILITY DATE 037/03/B9 01:19
{0B NO. ER1369 BY F.C. DAY
KEHRO1 - PROJECT COST SUMMARY
COsST ESCALATED COHTINGENCY TOTAL
CODE DESCRIPT1IOM TOTAL COST % TOTAL DOLLARS
=S=RER Er RS S CESRE RS SRR AR S S oS pE ST EEARIRES mEEERSSESRE=S ===== -5+ 5 ES=ZsR====2
000 ENGINEERING 74,900,000 35 26,220,000 101,120,000
460 IKPROVEMENTS TO LAND 4,250,000 35 1,490,000 5,740,000
501 BUILDIKGS 246,490,000 35 86,270,000 332,760,000
(ADJUSTED TO MEET DOE 5100.4) -40,000 20,000 -20,000
FEEFY TR FE R 8 2 5 2 5 5 F R R R 0 & b2 2 b R g 4§

PROJECT TOTAL 325,600,000 35 114,000,000 439,600,000

-
o e I R et
TYPE OF REMARKS:
ESTIMATE RON MARCH 3, 1989
ARCHITECT
EMGINEER
OPERATING
CONTRACTOR
T T T I I I I i T S I il et

(ROUNDED/ADJUSTED TO THE KEAREST ™ 10,600 ;s 100,000 v - PERCENTAGES NOT RECALCULATED TO REFLECY ROUNDING)




KATSER ENGINEERS HAMFORD
WESTINGHOUSE HAMFORD COMPANY
JOB NO. ER136%9

WBS DESCRIPTION

BERLESE SCERESD ISR RRESSCSRRESSSSRERESZDSSSSR
110001 DEFINITIVE DESIGH
120001 ENGINEERING/INSPECTION
130001 ENGINEERING MANAGEMENT
SUBTOTAL 1 ENGINEERING
320001 FP CONSTRUCTIOR
330001 WHC PROJECT MANAGEMENT

SUBTOTAL 3 CONSTRUCTION

PROJECT TOTAL

O S T« B
i e

** YAISER ENGIMEERS INTERACTIVE ESTIMATING **
PRETREATHENT FACILITY
PARAMETRIC - ROUGH ORDER OF MAGNITUDE
XEHROZ2 - WORK BREAKDOWN STRUCTURE SUMMARY

PAGE 2 OF 6
DATE 03/03/89 01:19
BY  F.C. DAY
sSUs CONTIMNGERCY TOTAL

TOTAL % TOTAL DOLLARS
EESEZEZEZ=2EET OSREEE= SXESSS=SR =RZ=Z=ZR===
39960000 35 13986000 53946000
17498000 35 6124300 23622300
17445450 35 6105908 23551358
74903450 35 26216208 101119658
229932625 35 BO476419 310409044
20806500 35 7282275 28088775
250739125 35 87758694 338497819
_______________________________________ e Em NS CERES=S=RRE=SIR

113,974,901
325,642,575 35 439,617,476

ESTIMATE
sug OTHER suB ESCALATION
TOTAL IKDIRECTS TOTAL 4 TOTAL
B ==swmgs=== ss==sxR=c=S BESSS S¥ESS==ET
28800000 ¢ 28800000 38.75 11160000
10400000 o 10400000 68.25 7098000
10900000 0 10900000 60.05 6545450
50100000 0 S0100000 49,51 24803450
129800000 11697000 141497000 £2.50 BB435625
13000000 0 13000000 60.05 7804500
142800000 11697000 154497000 62.29 96242125
N ETEREEESEREESSSS S ST SRS ST SRS S E R T RE S S NRESESSRANSSSS R
- 11,697,000 121,045,575
192,900,000 204,597,000 59.16

*



KALISER EHGINEERS HANFORD ** KAISER ENGINEERS INTERACTIVE ESTIMATING ** PAGE 3 OF 6
WESTINGHOUSE HANFORD COMPARY PRETREATMEHT FACILITY DATE 02/15/89 09:56
JOB NO. ER136% PARAMETRIC - ROUGH ORDER OF MAGNITUDE BY F.C. DAY

KEHRO3 - ESTIMATE BASIS SHEET

1. DOCUMENTS AND DRAW!INGS
DOCUMERTS

DRAWINGS: ES-B00G-1 THRU ES-800-9 & ES-B00-12

2. MATERIAL PRICES

EmESSSSTSTERXzZo=ES

UNIT COSTS REPRESENT CURRENT PRICES FOR SPECIFIED MATERIAL.

3. ESCALATION

ESCALATION CALCULATED BY THE HAMFORD MATERIAL & LABOR ESCALATION STUDY , JAMUARY 1989,

4. ROUNDIKG - LINE ITEMS:
TR R OIS CSSCSDREREZoSSS===
U.S. DEPARTMENT OF ENERGY - DOE ORDER 5100.4 PAGE J-2 SUBPARAGRAPH (M), REQUIRES ROUNDING OF A COST ESTIMATE
TO $10,000 FOR 1TEM COST AHD $100,000 FOR TOTAL COST. REFEREMCE: DOE S5100.4, FIGURE I1-11, DATED 10-31-84,

5. REMARKS
ES=E=E=FE&ER
A. THE COST ESTIMATE WAS DEVELOPED USING THE “FASTC"™ PARAMETRIC CONSTRUCTION MODEL. THOSE COSTS WERE THEN PUT
INTO THE IEST FORMAT FOR ADDITION Of ESCALATION, COKTINGEMCY, AND SIN OFF.
B. THE ESTIMATE ADDRESSES OMLY THE COST OF CONSTRUCTION OF A MEW BUILDING AND ASSOCIATED ITEMS, IT DOES NOT

INCLUDE AHY WORK 1O BE PERFORMED BY THE OMSITE COMNSYRUCTION FORCES REGARDIMNG TIE-INS OR ROUTIMNG OF EXISTING
LINES,



KATSER ENGI!MEERS HANFORD
WESTINGHOUSE HANFORD COMPANY
J0B HO. ER1369

tosTt
CODE

TEEx

HBS DESCRIPTION

EFE SRR S ECSERECCCRERCSCSCSSESRSCSoCSSREISCSCS

006 EKGIHEERING
110001
120001
130001

DEFINITIVE DESIGN
EHGIHEERING/INSPECTION
ENGINEERIHG MANAGEMENT

TOTAL 000 ENGINEERING

460 IMPROVEMENTS TO LAND
320001 FP COMSTRUCTION

TOTAL 460 FHPROVEMENTS TO LAND
501 BUILDINGS

320001 FP COKSTRUCTION
330001 WHC PROJECT MANAGEMENT

TOTAL 501 BUILDINGS

PROJECT TOTAL

PARAMETRIC -
KEHROL -

ESTIMATE
suB

28800000
10400000
10900000

50100000

2400000
2400000

127400000
13000000

140400000

OTHER
INDIRECTS

®|REzSsR2=CS

[~} =]

216000

216000

11481000
o

11487000

288060000
10400000
10900000

50100000

2616000

2616000

138881000
13000000

151881000

"

*% KAISER ENGINEERS INTERACTIVE ESTIMATING **
PRETREATMENT FACILITY

ROUGH ORDER OF MAGNITUDE
COST CODE ACCOUNT SUMMARY

ESCALATION

% TOTAL
EXREZS DERESS=SCSE
38.75 11160000
68.25 7098000
60.085 6545450
49.51 24803450
62.50 1635000
62.50 1635000
62.50 B6800625
60.05 7806500
62.29 94607125

SUB
TOTAL

39960000
17498000
17445450

74903450

4251000
4251000

225681625
20806500

246488125

==c==x

PAGE & OF 6

DATE 03/03/89 01:19

BY F.C. DAY

CONTIHGENCY
* TOTAL

=Z==Ss3E=

35 139846000
35 6124300
35 6105908

35 26216208

35 1487850
35 1487850

35 78988569
35 7282275

35 86270844

TOTAL
DOLLARS

EEE - 1]

53946000
23622300
23551358

101119658

5738850
5738850

304670194
28088775

332758949

P T L L T P e Y L N I N e T T I T I T LY L T

192,900,000

11,697,000

204,597,000

121,045,575
59.16

hhkkrhkkkhi

*RRW N K kk kR

35

L]
439,617,476



KAJSER EHNGINEERS HAHFORD
HESTINGHOUSE HANFORD COMPANY
JOB NO. ER1369

CSy

DIV DESCRIPTION

ENGINEERING
ENGINEERING

TOTAL ENGINEERING

CONSTRUCTION

02 SITEWORK
03 CONCRETE
15 WECHANICAL
20 BURNOUT

TOTAL CONSTRUCTION

PROJECT TOTAL

*% KAISER ENGINEERS INTERACTIVE ESTIMATING *¥%
PRETREATMENT FACILITY
PARAMETRIC - ROUGH ORDER OF HAGNITUDE
KEHROS - ESTIMATE SUMMARY BY CSI DIVISION

74903450
74903450

4251000
90865125
134816500
20806500
250739125

PAGE 5 OF 6
DATE 03/03/89 01:19
BY F.C. DAY

CONTINGENCY TOTAL
% TOTAL DOLLARS
=uzsE ==azme=== mEcszEzeR
35 26216208 101119658
35 26216208 101119658
35 1487850 5738850
35 31802794 1é2667919
35 47185775 182002275
35 7282275 28088775
35 87758694 338497819

ESTIMATE
SUB OTHER sus ESCALATION
TOTAL INDIRECTS TOTAL % TOTAL
R===E==== m===nzc== -2 2 3 1 =S===2 SSES=S=an
50100000 0 50100000 49.51 24803450
50100000 0 50100000 49.51 24803450
2400000 216000 2616000 62.50 1635000
51300000 4617000 55917000  62.50 34948125
76100000 6B64000 82964000  62.50 51852500
13000000 0 13000000 60.05 7806500
142800000 11697000 154497000  62.29 96242125
11,697,000 121,045,575
192,900,000 204,597,000 59.16

I EERZ RS 212

bk kN hN

35

439,617,476
]



KAISER ENGINEERS HANFORD
HESTINGKOUSE HANFORD COMPANY

{08 NO.

Wes

TRE=EE

110001
120001
130001
320001
330001

PROJECT TOTAL

ER1369 PARAMETRIC -
KEHRO7 - OHSITE INDIRECT COSTS BY WBS
ESTIMATE
sus
DESCRIPTION TaTAlL %
A E S RS S SRS ST DR R RSN ERRREESSE==ESRX =EEEzs== s=2==
DEFIXITIVE DESIGN 28800000 0.00
ENGINEERING/INSPECTION 10400000 0.00
ENGINEERING MANAGEMENT 10900000 0.00
FP COHSTRUCT1ON 129800000 9.00
WHC PROJECT MANAGEMENT 13000000 0.00
CEIONONERRESSSSIRRERSSRERE BEmcSssmRE2=====En 3
R 192,900,000

*% KAISER ENGINEERS INTERACTIVE ESTIMATING **
PRETREATHEKT FACILITY
ROUGH ORDER OF MAGNITUDE

CONTRACT ADWINISTRATION

11,682,000

BID PACK
PREP.

DATE 03/03/89 01:20

TOTAL
INDIRECTS

11,697,000



KAISER ENGINEE
WESTIKGHOUSE H
JOB RO. ER1369

ACCOUNT

NUMBER

110001
110001.00
110001.0000102

SUBTOTAL

TOTAL

RS HAKFORD
ANFORD COMPANY

DESCRIPTION

DEFINITIVE DESIGH
TECHHNICAL SERVICES
DEFIRITIVE DESIGH

TECHNICAL SERVICES

€osST CODE 00000
WBS 110001

(ESCALATIOR 38.75% -

N

ER

** KAISER ENGINEERS INTERACTIVE ESTIMATING **
PRETREATHENT FACILITY

PARAMETRIC -
KEHROB

€OsT

CODE QUANTITY
==zuax

000 1 LS

CONTINGENCY 35.00%)

TOTAL WBS 11000% DEFINITIVE DESIGH

MANHOURS

LABOR

ROUGH ORDER OF MAGNITUDE
- ESTIMATE DETAIL BY WBS / COST CODE

EQUIP SUB-
USAGE MATERIAL CONTRACT
ZZNRESE =SRREESS=S=S RESooEss
0 0 28800000
0 28,800,000

0
0 28,800,000

)
0 28,800,000

0

PAGE 0001
DATE 03/03/89 01:20
BY F.C. DAY

EQUIP- OH&P TOTAL
BEN /B &1 DOLLARS
SEoDoRssr FRESZTT=S=N RET=SLRI2EDT
0 0 28800000
0
0 28,800,000
0
0 28,800,000
0

0 28,800,000



KAISER ENGIHEERS HANFORD
NESTINGHOUSE HAKRFORD COMPANY
108 HO. ER1369

ACCOUNT COST
HUMBER DESCRIPTION CODE QUARTITY HANHOURS
ERZRSSYSEINER FRSASESSSSSSCSSSCSSENCEXRXRRIRESSR SSSS 0 SSEEERREsS SSSooRsEs
t20001 ENGINEERING/IHNSPECTION
120001.00 TECHNICAL SERVICES
120001.0000100 ENGINEERING/LIHSPECTION 000 1 LS Q
SUBTOTAL TECHMICAL SERVICES 0
TOTAL COST CObDE 00000 0
WBS 120001
(ESCALATION &8.25% - CONTINGENCY 35.00%)
TOTAL YWBS 120001 ENGINEERTING/INSPECYION o

fud?

*% KAISER ENGIHEERS INTERACTIVE ESTIMATIHG **
PRETREATMENT FACILITY °
PARAMETRIC - ROUGH ORDER OF MAGMNITUDE
KEHRO8 - ESTIMATE DETAIL BY WBS / COST CODE

0 10400000

PAGE 0002
DATE 03/03/89 01:20

TOTAL
DOLLARS

mECmS-=z2 [IoSSZ2IRR ESSERESSS

10400000

...................................................................................

10,400,000
0

10,400,000
0

¢
16,400,000



KAISER ENGIMEERS HANFORD *% KAISER ENGINEERS IHTERACTIVE ESTIMATING *¥ PAGE 0003
VESTINGHOUSE HANFORD COMPANY PRETREATMENT FACILITY DATE 03/03/89 01:20
JOB NO. ER1369 PARAMETRIC - ROUGH ORDER OF MAGNITUDE BY  F.C. DAY
KEHROS - ESTIMATE DETAIL BY WBS / COST CODE
ACCOUNT cosT EQUIP SUB- EQUIP- oH&P TOTAL
HUMBER DESCRIPTION CODE  QUAKTITY MANHOURS LABOR  USAGE MATERIAL CONTRACT  MENT / B &I DOLLARS
CEoooRaSaSEESEE OEEERRRESORIESESSESESREESSREARRRESES =SCSCSCo EOSEESS=S=-= SSRHSREESET ZESTREZSS SSS=SRE8 BRsrEZS=S==S mEZZSSSS SSSSRSSE SEERSE=SS aumgn====2R
130001 EHGINEERING MAHMAGEMENT
13000%.00 TECHNICAL SERVICES
130001.0000100 ENGINEERING MANAGMENT 000 11Ls 0 0 0 0 10500000 0 0 10900000
SUBTOTAL TECHNICAL SERVICES 0 0 10,900,000
0 0 0 10,900,000
TOTAL COST CODE 00000 0 0 10,900,000 0
W8S 130001 0 0 0 10,900,000

{ESCALATION 60.05X - CONTINGENCY 35.00X)

.............................................. o K R A I N I R I ]

TOTAL WBS 130001 ENGINEERING MANAGEMENT 0 0 10,900,000 0
0 0 10,900,000



KAISER ENGINEERS HANFORD

WESTINGHOUSE HAKFORD COMPANRY

108 NO. ER136%

ACCOUNT
HUHBER

sSEgaEssSs=TSEER

320001
320001.02

BESSSZRESN SSDDNESE =SS =ESES S

KEHROB
cosT
DESCRIPTION CODE  QUANTITY
=4 F 3 333 X2+ 1 3 R 1S R 2 i 5] ====
FP CONSTRUCTION
SITEWORK
320001.0200100 EXCAVATION - INCLS. THE COST 460 118
FOR CLEARING & GRUBBING OF
SITE, EXCAVATION AND
320001.0200102 BACKFILL FOR THE BUILDING 460 11ts

SUBTOVAL SITEWORK

TOTAL

320001.03

COSY CODE 46002
WBSs 320001

(ESCALATION 62.50% - CONTINGEMNCY 35.00%)

CONHCRETE

320001.0300100 STRUCTURE COST - INCLS. THE 501

320001.0300102

EXTERKAL STRUCTURE(WALL FACE

S, ROOFING, CONHECTING WALLS
MINDOWS), SUPERSTRUCTURE, & 501
INTERHAL STRUCTURE(WALLS,
CEILINGS, FLOORS,DOORS ETC.)

SUBTOTAL CONCRETE

TOTAL

CosY CODE 50103
HBs 320001

(ESCALATION 62.50% - CONTINGEHCY 35.00%)

*% KAISER FHGINEERS IRTERAETIVE ESTIMATING **
PRETREATMENT FACILITY

PARAMETRIC - ROUGH ORDER OF MAGHITUDE

+ ESTIMATE DETAIL BY WBS / COST CODE

EQUIP sus-
USAGE MATERIAL CONTRACT

0 2400000

2,400,000

0 51300000

51,300,000
0

PAGE 0004

DATE 03703/89

BY F.C.

EQUIP-

MENT /

=z====2R =

DAY

01:20
TOTAL
I DOLLARS
= SuUEREZ=STE=ERX
0 )
0 2400000
2,400,000
2,400,000
0 0
[
0 51300000

-----------

.............................................. T T I T N Y

51,300,000



L T B Y 2 § I

KATSER ERGINEERS HANFORD ** KAISER ENGINEERS INTERACTIVE ESTIMATING ** PAGE 0005
WESTIHGHOUSE HAMFORD COMPANY PRETREATMENT FACILITY DATE 03/03/89 01:20
J08 RO. ER1369 PARAMETRIC - ROUGH ORDER OF MAGHITUDE BY F.C. DAY
KEHROB - ESTIMATE DETAIL BY WBS / COST CODE
ACCOUNT cosT EQUIP ' suB- EQUIP- OH&P TOTAL
NUMBER DESCRIPTION CODE QUANTEITY MANHOURS LABOR  USAGE MATERIAL CONTRACT  MENT / B & 1 DOLLARS
T=SSSX2ETTSSSDZE BOEENORASSSSSESERESERESREZE=E=ZEZZZER —_———== LERSmSS=ST EISSSSERR S===s=ECcS ESERNSE =S=S=ERES=CS SEsSEDE=ER SES=S=SS3= S=S=ZSRES=SCS mum=o Iz ES
320001.15 HECHANICAL
320001.1500100 HVAC - INCLS. COST FOR THE 501 11Ls 0 0 0 0 11900000 0 0 11900000
HEATING, VENTILATING, AIR
CONDITIONING, & CONTROLS)
320001.1500200 ELECTROMECHANICAL - IHCLS. 501 1 ts 0 0 0 0
THE COST FOR ELECTRICAL,
PLUHBING, PIPING, FIRE
320001.1500202 PROTECTION, MECHANICAL 501 1 LS 0 61300000 0 0 61300000
EQUIPMENT, & INSTRUMENTATION _
320001.1500300 UTILITIES - INCLS THE COST 501 1Ls 0 0 0 0
FOR RR TRACK SPUR,10 OUTSIDE
- STORAGE TANKS W/CONCRETE .
320001.1500302 PAD AND DIKE, MECHANICAL 501 1 s 0 0 0 0 2900000 0 0 2900000
PIPING & EQUIP., INSTRUMEN-
TATION, & PAVIKG
SUBTOTAL MECHANICAL 0 0 76,100,000 0
0 0 0 76,100,000
TOTAL COST CODE 50115 0 0 76,100,000 0
WBS 320001 0 0 0 76,100,000
(ESCALATION 62.50% - CONTINGENCY 35.00%)
L]
L]
TOTAL W8S 320001 FP COMSTRUCTION 0 0 129,860,000 0
0 0 0 129,800,000



KAISER ENGINEERS HANFORD
WESTINGHOUSE HANFORD COMPANY
JOB HO. ER1369

*% KAISER EMGINEERS INTERACTIVE ESTIMATING ** PAGE 0006
PRETREATHENT FACILITY DATE 03703/89 01:20
PARAMETIRIC - ROUGH ORDER OF MAGNITUDE BY F.C. DAY
KEHRO8 - ESTIMATE DETAIL 8Y WBS / COST CODE

ACCOUNT cosT EQUIP sus- EQUIP- OHEP TOTAL
HUMBER DESCRIPT[ON CODE  QUANTITY MANHOURS  LABOR  USAGE MATERIAL CONTRACT  MENT / B &1 DOLLARS
ST EEREDSESZE=E= R SRR NN RS S SRE S S ER 5 EESEmRSSSZR® SSER=S=S=Sx: =E=E=sSE=s=s= =Zs==== mEE===Z=E== 32—+ % %1 EERES==R ===2Isc=== mEmopm==sRT
330007 . WHC PROJECT MAMAGEMENT
330001.20 BURHOUT
330001.2000100 UHC PROJECT MANAGEMENT 501 115 0 0 0 0 13000000 0 0 13000006
SUBTOTAL BURKOUT 0 0 13,000,000 0
0 0 0 13,000,000
TOTAL cOS¥ CODE 50120 0 0 13,000,000
W8S 330001 o 0 0 13,000,000
(ESCALATION 60.05% - CONTINGENCY 35.00%)
TOTAL MBS 330001 WHC PROJECT MANAGEMENT 0 0 13,000,000 0
0 0 0 13,000,000



KAISER ENGINEERS HANFORD

WESTINGHOUSE HANFORD COMPANY

JOB HO. ER1369

ACCOUNT
WUMBER DESCRIPTIOR

ESSSESSSSSIER SEORESSSOEREESCSSSIESEESSESESDS=S OS5=ES sRSS=S=S=ZERER S=ESS

REPORT TOTAL

*% KAISER EHNGINEERS INTERACTIVE ESTIHATING **
PRETREATMENT FACILITY
PARAMETRIC - ROUGH ORDER OF MAGHITUDE
KEHROB - ESTIMATE DETAIL BY WBS / COST CODE

cosTY EQUIP suB-
CODE  QUANTITY MANHOURS LABOR  USAGE MATERIAL CONTRACY
=== EE=ESE2ERS =EZ==== AES=Z==S=ER - 2-3 4% 1
0 0 192,900,000
0 0

PAGE 0007
DATE 03703789 01:20
BY F.C. DAY

EQUIP- oH&P TOTAL
HMENT f B &1 DOLLARS
SscmaEmss sSgm===S2® S=RESSISS

0

] 192,900,000
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. . T TITLE = [y FTOC A GREED |38t by iiuar T
--«"a-.{'- e e — rerTs rlA:x-:nn-:m oY ~CiY V=D OW IR g COLNT REVITW ‘Eﬁg‘wm’- s ES"BOO—OS"J 1 E 1 I:iﬂ
AR TR [} , 7 ! e ' H T 4 a J z ey e 1 . 5,3,:...

>



Attachment 2
Pretreatment 175,0002
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()

éub
(-)

30/-0" Level
Stairwell
Stairwell
Stairwel]
Stairwell
Stairwell

Remote HEPA Crane Maint Area

Suit Up Area

Remote HEPA Filter Test/Monitor

Filter Change Out Cont Room
Air Lock/Corridor

FECA Operating Area

FECA Cell

Remote HEPA Filter Area

Hot Shop/Air Lock/Corridor
Storage Maintenance
Corridor/Air Lock

Narrow Corridor

Elevator

Cell A

Cell B

Ceil C

Air Tunnel
Closed Loop Area
total

137-0" Level
Primary/Secondary Steam Gen

Rail/Truck Access
Sampie Gallery
Sample Gailery
Sample Gallery
Laboratory

Elevator

Elevator

FECA Operating Area
FECA Cell

Hot Pipe Trench
Remote HEPA Filter Room

Subtotal

PRETREATMENT

AREA

DB M W M K MM MMM MM AR MM AR MM KK KKK

DMK MM KK MM KM KM

T o P R T LL L e Ll

512
210
210
210
210
966
575
660
198
770
850
975
1,974

7,800
7,800
1,800
1,000
500
4,480
4,480
500
500
1,240
3,024
3,024
44,633

HKH XXX

R MMM HNK

ha 2 B T L

3,149
782
1,850
7,800
7,800
1,800
3,720
500
512
850
962
3,000
1,280
34,005

TIHOX MM K X XXM KK KX

VOLUME
60 30,720
60 12,600
60 12,600
60 12,600
60 12,600
18 14,490
15 8,625
15 9,900
15 2,970
15 11,550
15 12,750
15 14,625
15 29,610
15 2,475
15 117,000
15 117,000
15 27,000
15 15,000
45 - 22,500
40 179,200
40 179,200
40 20,000
40 20,000
40 49,600
6 18,144
12 36,288
989,047 FT3
15 47,235
15 11,730
31 57,350
15 117,000
15 117,000
15 27,000
15 55,800
45 22,500
45 23,040
15 12,750
15 14,430
12 36,000
15 19,200

561,035 FT3

R e L oL L e
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[

e e Lo e R T P )

(+) 47-0" Level

FECA Cell

HVAC Room

FECA Operating Area

Instm/Service Gallery

Instm/Service Gallery

Instm/Service Gallery

Control Room

Office Complex

HVAC Exhaust Room

HYAC Filter Room

Mechanical Room

Elect/Switchgear Room
. Emergency Generator
Subtotal

(+) 217-0" Level

Chem/Make Up Storage
Chem/Make Up Strorage
Crane Maintenance

. Canyon Deck

Subtotal

TOTALS
{-) 30°-0" Level
{(-) 137-0" Level
(+) 4'-0" Level
(+) 217-0" Level
TOTAL

RDC:tst

Tyt

—
[ ]
(00

Lo A A I I R R

312
312

b 4

360

44,633
34,005
48,651
39,200

166,489 FT2

37 962
47 3,149
25 850
25 7,800
25 7,800
25 1,800
21 2,688
50 6,400
60 5,400
60 5,100
60 3,720
21 1,302
35 1,680
48,651

25 7,800
25 7,800
20 1,280
62 22,320
39,200
989,047
561,035
729,765
1,238,560
3,518,407

_n><><><><><><><><><><><><><
i
[at]

b -

(3.5m

FT3)

1,

o MRS LTS A TabE v e YT o2 s
L, T T TSI N R A I

14,430
47,235
12,750
117,000
117,000
27,000
40,320
86,000
81,000
76,500
55,800
19,530
25,200
729,765 FT3

117,000
117,000
44,800
959,760
238,560 FT3

VYT Y e e Xl gt



KAISER ENGIHEERS HANFO
WESTIHGHOUSE HANFORD C
JOB HO. ER1369
COSTY
CODE
a00
460
501
+
TYPE OF
ESTIMATE
OPERATING
CONTRACTOR
P L T T e S A L

(ROUNDEDfAPJUSTED TO THE NEAREST

2 B B o I3
RD ** KAISER EHNGIMNEERS IHTERACTIVE ESTIMATING **

OMPANY

KE#ROD1 -

DESCRIPTION

ENGIHEERING
THPROVEMERTS TO LANKD
BUILDINGS

(ADJUSTED TO MEET DOE 5100.4)

PROJECT TOTAL

ARCHITECT
ENGINEER

10,000

PRETREATMENT FACILITY

PROJECT COST SUMMARY

ESCALATED

TOTAL COST
97,510,000
5,430,000

314,860,000

CONTINGENCY

% TOTAL
35 34,130,000
35 1,900,000

35 110,200,000

-30,000

)75, 0007 T et e

PAGE 1 OF 6
DATE 02/20/89 04:01
BY F.C. DAY

TOTAL
DOLLARS

131,640,000
7,330,000
425,060,000
-30,000

417,800,000

REMARKS:

/ 100,000 » -

35 146,200,000

564,000,000

PERCENTAGES NOT RECALCULATED TO REFLECT ROUNDING)
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KAISER ENGIMEERS HAMNFORD
WESTINGHOUSE HANFORD COMPANY
JOB HO. ER1369

wes DESCRIPTION

EEIERESE SEESEC oSSR ERECCSSEIIRRESCEESSRRE=2SZCoCSSE
110000 DEFINITIVE DESIGN
120000 ENGINEERING/INSPECTION
130000 ENGINEERING MANAGEMENTY
SUBTOTAL 1 ERGINEERING
320000 FP CONSTRUCTION
330000 WHC PROJECT MAMAGEMENT

SUBTOTAL 3 COHNSTRUCTION

PROJECT TOTAL

** KAISER ENGINEERS INTERACTIVE ESTIMATING **

PRETREATMENT FACILITY

PAGE

2 OF 6

DATE 02/20/89 04:01

PARAMETRIC - ROUGH ORPER OF MAGNITUDE BY F.C. DAY
KEHROZ - WORKX BREAKDOWN STRUCTURE SUMMARY
ESTIMATE
SUB OTHER SUB ESCALATION suB CONTIKGENCY TOTAL
TOTAL IMDIRECTS TOTAL “ TOTAL TOTAL X TOTAL DOLLARS
SSEmRmEZ=CS mEzScT=SES =SR=ESoS=== SEE=m ZSSES=EzE STEEREECSE BREESEEZ SEE=====3R ==SSERZ==S
36760900 0 36760900 38.75 14244849 51005749 35 17852012 6BBST7761
14406300 0 14406300 68.25 9832300 24238600 35 8483510 32722110
13909500 0 13909500 60.05 8352655 22262153 35 7791754 30053909
65076700 0 65076700 49.83 32429803 97506503 35 34127276 131633779
165589800 14918082 1805067882 62.50 ***xxkka 993325308 35 wARWRRER 395989166
16848700 0 16848700 60.05 10117644 26966344 35 9438221 36404565
182438500 14918082 197356582 62,29 wwd*xkwx 320291653 35 wwkxskexx | 432393731
E eSS T R ECS SN R RS ST E RS ST SN E R S S CE R RS ErT R NS oSS ER S S S SRR S S S oSSR SRR SIS S SRUISIERR
14,918,082 155,364,874 146,229,355
247,515,200 262,433,282 59.20 417,798,156 35 564,027,510
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KATSER ENGIREERS HANFORD
WESTINGHOUSE HANFORD COHPANY
JOB NO. ER1369

* %k

COST

CODE WBS DESCRIPTION

===8 SE=S RS o RER SRS CSCSTORESSCSooDRRESSSSSERES
000 ENGINEERING

110000 DEFINITIVE DESIGHN
120000 ENGIHEERING/INSPECTION
130000 ENGIREERING MANAGEMENKT
TOTAL 000 ENGIKEERING
460 TIMPROVEHMENTS TO LAND
320000 FP CORSTRUCTION
TOTAL 460 IMPROVEMENTS TO LAND
S0G1 BUILDINGS

320000 FP CONSTRUCTIOH
330000 WHC PROJECT MAMAGEMENT

TOTAL SO BUILDINGS

PROJECT TOTAL

24

Eﬂl"

h“)

KAISER ENGINEERS INTERACTIVE ESTIMATING **

PRETREATMERT FACILITY

PARAMETRIC - ROUGH ORDER OF MAGRNITUDE

PAGE

4 OF 6

DATE 02/20/89 .04:01

BY

F.C. DAY

KEHRO4 - COST CODE AECOUNT SUMMARY
ESTIMATE
sus OTHER SuB ESCALATIOR sus CONTINGENCY TOTAL
TOTAL IHDIRECTS TOTAL % TOTAL TOTAL % TOTAL POLLARS
=ZEmER=S== Zs=me==2SCS Zs=s=m=ERs= Z=E=RER EE=E=ERE=C SEZDEpIaTS FESET SESSRESC =mERSSSES
36760900 0 36760900 38.75 14244849 51005749 35 17852012 68857761
14406300 0 14406300 68.25 9832300 24238600 35 8483510 32722110
13909500 0 13909500 60.05 B35265% 22262155 35 7791754 30053909
65076700 0 65076700 49.83 32429803 97506503 35 34127276 131633779
3064200 275778 3339978 62.50 2087486 5427464 35 1899612 7327077
3064200 275778 3339978 62.50 2087486 5427464 35 1899612 7327077
162525600 14642304 177167904 62.50 *xxxxxax  OR7RO7BLL 35 wEakAAww 3886462089
16848700 0 16848700 60.05 10117644 26966344 35 9438221 36404565
179374300 14642304 194016604 62.29 *xxxkxwx 314864188 35 *khwwand 425066654
4
====================="_“======-"'-=====2======'—'==================================‘=====:==I=
14,918,082 155,364,874 EAERN KRR K .
7,515,200 262,433,282 59.20 Bl kel 35 564,027,510
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KAISER ENGINEERS HANFORD
WESTINGHOUSE HANFORD COMPANY
JOB NO. ER1369

cst
DIV DESCRIPTION

ENGINEERING
ENGIKEERING

TOTAL EHNGINEERENG

CONSTRUCTION

02 SITEWORK
03 CONCRETE
15 MECHANICAL
20 BURNOUT

TOTAL CONSTRUCTION

PROJECT TOTAL

** YAISER ENGIMNEERS INTERACTIVE ESTIMATING **
PRETREATMERT FACILITY

PAGE

5 OF 6

DATE 02/20/89 04:01

BY

F.C. DAY

CONTINGENCY

%

TOTAL

BEEESSREISZE SS82= S=Es=E=a=

PARAMETRIC - ROUGH ORDER OF MAGNITUDE
KEHROS5 - ESTIMATE SUMMARY BY CSI DIVISIOR
ESTIMATE
SuUB OTHER sug ESCALATION sus
TOTAL IHOIRECTS TOTAL % TOTAL TOTAL
Szs=S==Rm =ERESSSSE =E==mR=E=s=SSs S=S=3ff S=S=TIRSE=
65076700 ¢ 65076700 49.83 32429803 97506503
65076700 0 65076700 49.83 32429803 97506503
3064200 275778 3339978 62.50 2087486 5427464
65676700 5910903 71587603 62.50 44742252 116329855
96848900 8731401 105530301 62.50 65987688 171567989
16848700 0 16848700 60.05 10117644 26966344
182438500 14918082 197356582 62,29 wrwxkkdix 320291653
- F R A e R s A e
14,918,082 155,364,874
247,515,200 262,433,282 59.29 KRRRREE AR

35
35

35
35
35
35

34127276
34127276

1899612
40715449
60048796

9438221

kXA RN

TOTAL
DOLLARS

131633779
131633779

7327077
‘15?045304
231616785
36404565
432393731

EESSEXSSSSEASESSS2ISSSDNRSE
LEZE S 2R L8R

35

564,027,510
]
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KAISER ENGINEERS HANFORD ** KAISER ENGIHEERS INTERACTIVE ESTIMATING ** PAGE 6 OF 6
WESTINGHOUSE HANFORD COMPANY PRETREATHERT FACILETY DATE 02/20/89 04:01
JOB NO. ER1369 PARAMETRIC - ROUGH ORDER OF KAGNITUDE BY F.C. DAY
KEHRO7 - ONSITE INDIRECT COSTS BY WBS
ESTIMATE
suB CONTRACT ADMINISTRATION BID PACK OTHER TOTAL
WBS DESCRIPTION TOTAL % TOTAL PREP. INDIRECTS INDIRECTS
==Rs== R 3+ 3 E X 2 Xt 1 1ttt 3t 1ttt it it Akt ikt -4 32—+ _—=TaE m=SER===nz =EmERE=E== E===R==C = == =EESR
110000 DEFIKITIVE DESIGN 36760900 0.00 0 0 0 0
120000 ENGIREERING/INSPECT3OMN 14406300 0.00 0 0 0 0
130000 ENGINEERING MANAGEMENT 13509500 0.00 0 0 0 0
320000 FP CONSTRUCTION 165589800 9.00 14903082 15000 0 14918082
330000 WHC PROJECT MAMAGEMEWT 16848700 0.00 0 0 ! 0
==========3=====‘—'=================================:-"=====:====3================8===3=3=
PROJECT TOTAL 247,515,200 15,000 14,918,082
14,903,082 0



KAISER ENGINEERS HAHFORD
WESTINGHOUSE HANFORD COMPARY
JOB NO. ER1369

ACCOUNT

. HUMBER DESCRIPTION

N EEmERESIEE=ZD FE 2 A i 2kt i i i i ittt i

. 110000 DEFINITIVE DESIGN
110000.00 TECHNICAL SERVICES

110000.0000102 DEFINITIVE DESIGH

SUBTOTAL TECHNICAL SERVICES

TOTAL COST CODE 00000

WBs 110000

(]

i ¥ - ) 3

« ‘J

S

**%* EAJSER EHGINEERS IHTERACTIVE ESTIMATIRG ** PAGE 0001
PRETREATMEKT FACILITY DATE 02/20/89
PARAMETRIC - ROUGH ORDER OF MAGNITUDE BY F.C. DAY
KEHRO8 - ESTIMATE DETAIL BY WBS / COST CODE

{ESCALATION 38.75% - CONTINGENCY 35.00%)

TOTAL WBS 110000 DEFINITIVE DESIGH

COST EQUIP SUB- EQUIP- OH&
CODE  GQUANTITY MANHOURS LABOR  USAGE MATERTAL CONTRACT  MENT I
=== S=== EEEONERASST BSESTERE 21 ==c==E= =Emsr====® EEEmE=ES= 34548551 == -_=
000 1Ls 0 0 0 0 36760900 0
0 0 36,760,900
0 0 0
0 0 36,760,900
0 0 0
0 0 36,760,900
0 0 0

D4:01

TOTAL

p
& 1 DOLLARS
==

0 36760900

36,760,900

36,760,900
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KAI1SER ENGIMEERS HAMNFORD ** YAISER ENGIHEERS INTERACTIVE ESTIMATING ** PAGE 0002
WESTINGHOUSE HANFORD COMPANY PRETREATMEKT FACEILITY DATE 02720789 04:01
JOB HO, ER1369 PARAMETRIC - ROUGH ORDER OF MAGMNITUDE BY fF.C. DAY
KEHROB - ESTIMATE DETAIL BY WBS / COST CODE
ACCOUNT COST EQUEIP suBg- EQUIP- OH&P TOTAL
HUMBER DESCRIPTION CODE QUANTITY MANHOURS LABOR USAGE HATERIAL CONKTRACT HENT f B & 1 DOLLARS
EEECSSCSE=ERESS==T EEECE s RS ECEREETS SR EESESE=ERR=ES= 3 - =ESREESOS=8E SEEESCS=R S===s==== sEZ=S=S=s ===z aE= SEDES=S=R8R EE=RE=oDOaR ===ag==== Z=SEZg===2D
120000 EMGINEERING/IRSPECTION
120000.00 TECHMICAL SERVICES
120000,0000100 ENGIKEERING/INSPECTION ooo 1 Ls 0 1] 0 0 14406300 0 0 14406300
SUBTOTAL TECHMICAL SERVICES 0 (] 14,406,300 1]
0 0 0 14,406,300
TOTAL COST CoDE 00000 0 0 14,406,300 0
Wes 120000 . 0 0 0 14,406,300
(ESCALATION 6B.25% - CONTINGENCY 35.00%)
TOTAL WBS 120000 ENGIREERING/INSPECTION G 0 14,406,300 0
0 1] 0 14,406,300
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KAISER ENGINEE
WESTINGHOUSE B

JOB NO. ER1369 PARAMETRIC - ROUGH ORDER OF MAGNITUDE
KEHRO8® - ESTIMATE DETAIL BY WBS / COST CODE
ACCOURT . COST Eaule SuB-
HUMBER DESCRIPTION CODE QUANTITY HAHHOURS LABOR USAGE MATERIAL COHTRACT
FEXRSSESYSSCST SRERSESSCoCUZIRSSTSSSRISSSSSDNaNESET OSRER —=zomES==2SN TESRERSST SESSSSDSE TSSSRE=S SSREESSE O BEESERE=E
1300090 ENGINEERING MANAGEMENT
130000.00 TECHMICAL SERVICES
130000.0000100 ENGIKEERING MANAGMENT 000 1 LS 0 0 0 0 13909500
SUBTOTAL TECHNICAL SERVICES o 0 13,909,500
0 0
TOTAL COosST CODE 00000 0 0 13,909,500
WBS 130000 0 o
(ESCALATION 60.05X%X - CONTINGEHRCY 35.00%)
TOTAL UBS 130000 ENGINEERING MANAGEMENT 0 0 13,909,500
] 0

RS HANFORD
ANFORD COMPANY

r

"
A
ond
e

** KAISER ENGIHEERS INTERACTIVE ESTIMATING **
PRETREATHENT FACILITY

PAGE 0003
DATE 02/20/89 04:01

BY F.C. DAY
EQuip- OH&P TOTAL
MENT / B & § DOLLARS
SamEmDDpem ZDE=ESSST XSIEIE==X
0 0 13909500
0 13,909,500
0
0 13,909,500
o
0 13,909,500



i
A

i
”
0

v

04:01
TOTAL

I DOLLARS
$ S=E=SXEESSERS
0 0
0 3064200
1]

3,064,200
0

3,064,200
1] » 0

0 65676700
L]

KAISER ENGINEERS HANFORD *% YAJSER ENGINEERS INTERACTIVE ESTIMATING ** PAGE 0004
WESTIHGHOUSE HANFORD COMPANY PRETREATMENT FACILITY DATE 02/20/89
JOB NO. ER1369 PARAMETRIC - ROUGH ORDER OF MAGNITUDE BY F.C. DAY
KEHROB - ESTIMATE DETAIL BY WBS / COST CODE
ACCOUNT COST EQUIP sug- EQUIP- oHgp
KUMBER DESCRIPTION CODE QUANTITY MANHOURS LABOR USAGE MATERIAL CONTRACT MENT / B &
SSCEUSSEINESST BOSZCSSSSRTISSSSSSSSERREZSSSRIESSS SR EEEEpAEDEES SEESSERNNS SRRSES2S oS S2SSSSD2 SSSRERESES SEEISSSS RSSSRRET =S=ZRET==
320000 FP COHSTRUCTIONM
320000.02 SITEWORK
320000,0200100 EXCAVATION - INCLS. THE COST 460 LS 0 o 0 o 0 0
FOR CLEARING & GRUBBING OF
SITE, EXCAVATION ARKD
320000,.0200102 BACKFILL FOR THE BUILDING 460 1 is 0 0 0 0 3064200 0
SUBTOTAL SITEYORK 0 0 3,064,200
0 0 0
TOTAL COST CODE 46002 0 0 3,064,200
Wwes 3200c0 0 0 0
(ESCALATIOR 62.50% - CONTIHGENCY 35.00%)
320000.03 CONCRETE
320000.0300100 STRUCTURE COST - INCLS. THE 501 1 Ls g 0 0 0 0 o
EXTERNAL STRUCTURE(WALL FACE
S, ROOFING, CONMECTIKG WALLS
320000.0300102 WINDOWS), SUPERSTRUCTURE, & 501 1 LS 0 0 0 0 85676700 0
INTERNAL STRUCTURE(WALLS,
CEJLINGS,FLOORS,DOORS ,ETC.)
SUBTOTAL CONCRETE 0 0 65,676,700
0 0 0
TOTAL COST CODE 50103 0 0 65,676,700
WBS 320000 0 0 0

(ESCALATION 62.50% -

CONTINGENCY 35.00%)

65,676,700
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KASSER ENGINEERS HAHRFORD

HESTINGHOUSE H
JOB KO. ER1369

ACCOUNT
NUMBER

ERS=S=SZxEz=-==ROS
320000.15
320000.1500100

320000.1500200

320000.1500202
320000.1500300

320000,1500302

SUBTOTAL

TOTAL

AHFORD COMPANY

DESCRIPTION

NS S oo RS SEREOSCSNESSEIS=S=SEE
MECHANICAL

HYAC - IHCLS. COST ¥OR THE
HEATING, VENTILATING, AIR
CONDITIONIHG, & CONTROLS)
ELECTROMECHAMNICAL - INCLS.
THE COST FOR ELECYRICAL,
PLUMBING, PIPING, FIRE
PROTECTIOK, MECHANICAL
EQUIPHENT, & INSTRUMENTATION
UTILITIES - IHCLS THE COST
fFOR RR TRACK SPUR,10 OUTSIDE
STORAGE TANKS W/CONCRETE

PAD AND DIXE, MECHARICAL
PIPING & EQUIP., IHNSTRUMEH-
TATION, & PAVING

MECHANICAL

CoST CODE 50115
W8S 320000

(ESCALATION 62.50% - CONTIHNGE

FOTAL WBS 320000 FP CONSTRUCTION

*% KAISER ENGIHEERS IMTERACTIVE ESTIMATING **
PRETREATMENT FACILITY
PARAMETRIC - ROUGH ORDER OF MAGNITUDE
KEHRO8 - ESTIMATE DETAIL BY WBS / COST CODE

PAGE 0005
DATE 02/20/89
BY F.C. DAY

0

0

0
0

4:01

15215600

78698300

0

2935000

COST EQUIP suUB- EQUIP- oHE&P
CODE  QUANTITY MAHHOURS LABOR  USAGE MATERIAL CONTRACT  MENT /8 &
==== ERSRSSSSES BEmESEmE=s ==£===== ==ms==== 2% 2-—2—F} -3 5 Ec==g==cC I35 8% -%-1
501 115 0 0 0 0 15215600 0
501 11s 0 0 0 0 0 0
501 1Ls 0 0 0 0 78698300 0
501 1Ls 0 0 0 0 0 0
501 1 Ls 0 0 0 0 2935000 0
0 0 96,848,900
0 0 0
0 0 96,848,900
0 0 0
NCY 35,00%)
0 0 165,589,800
0 0 0

0
i

65,589,800
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KATSER ENGIMEERS HANFORD
WESTINGHOUSE HANFORD COMPANY
JOB NO. ER1369

** KAISER ENGINEERS INTERACTIVE ESTIMATING **
PRETREATMENY FACILITY
PARAMETRIC - ROUGH ORDER OF MAGHITUDE
KEHROB - ESTIMATE DETAIL BY WBS s COST CODE

ACCOUNT COST EqUlp SuB-
NUMBER DESCRIPTION CODE GUANTITY MWANHOURS LABOR USAGE MATERIAL CORTRACT
EFSSSZTSESSSRE SCOXRSSSXSSSESCSSEXECSSoSSZSSHRSSE ZSITS 0 SINESSSREST SSSOSSCSDS SSRESSX=E SZESSSm STSsSsSSsSs SSssSSses
330000 WHC PROJECT MANAGEMERT

330000.20 BURROUT

330000.2000100 WHC PROJECT MANAGEMENT

SUBTOTAL BURNOUT

TOTAL COST CODE 50120
Wes 330000

501 1 LS 0 0 0 0 16848700
0 0 16,848,700
0 0
B L I L L L T T S A R R A e L - B R OE LB W e RS S W eE EwES S om-
0 0 16,848,700
0 0

(ESCALATION 60.05X% - CONTINGEHCY 35.00X%).

TOTAL WBS 330000 WHC PROJECT MAHAGEMENT

0 0 16,848,700
0

PAGE 0006
DATE 02/20/89 04:01
BY F.C. DAY

EQUIP- OH&P TOTAL
MENT / B & 1 DOLLARS
S2os==SfS=s S[SSSEZI= =SES=Z=RCS2
0 0 16848700
0 16,848,700

: 0
0 16,848,700
0
0 16,848,700
[ ]
L |
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KAISER ENGINEERS HANFORD
WESTINGKOUSE HANFORD COMPANY
J0B NO. ER1369 '

*%* KAISER ENGINEERS INTERACTIVE ESTIMATING ** PAGE Q007
PRETREATMENT FACILITY DATE 02720789
PARAMETRIC - ROUGH ORDER OF MAGNITUDE BY F.C. DAY

KEHROB - ESTIMATE DETAIL BY WBS / COST CODE

AECOUNT . CosT EQUIP sug- EQUIP- OH&P
HUMBER DESCRIPTIONR CODE  QUANTITY MANHOURS LABOR  USAGE HATERIAL CONTRACT  MENT /8 &
1 2 2 i i it 1t it Tt it i 2t it it it i E 1t 2Tt === EESEZRERSS SZ-S=SRm=S =mSas==3 EEEETSS =E=gE===8 EE=SEZS = oSS =SSE¥Z ‘S=EREgQS=SR TDnRe
REPORT TOTAL 0 0 247,515,200
0 0 0

247,515,200
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RECYCLE TO DISSOLYER

3 11

TaNC 1,000) 13,0008

TX Pk X CTLUWM

I CESIUM RECOVERY ]
12,0002

@ T0 SLUDGE RECEIVIR
FOR TRAMSFER T0 K3

PRELIMINARY

NOT APPROVED FOR CONSTRUCTION

HOT SHOWR:
YESSEL YINT ECUIPMENT

U.S. DEPARTMENT CF ENERGY
REHLAND BPERATIONS DFFICE

KAISER ERGINEERS HANT ORD COMPANY

HWVP
PRE-TREATMENT
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Attachment 3
PFM Building



PFM BUILDING

AREA VOLUME
Plan EL 79/-0*
. Elevator 24 x°14 336 x 74 24,864
. Elev Equip Room 22 x 10 220 x 25 5,500
. Operating Gallery 148 x 17 2,516 x 22 55,352
. 54 x 17 918 x 25 22,950
. 63 x 17 1,071 x 28 29,988
. 30 x 12 360 x 28 10,080
. Storage Room 10 x 10 100 x 22 2,200
. Operating Gallery 104 x 14 1,456 x 22 32,032
. Suit-Up Room 107x 12 120 x 22 2,640
. 8 x 14 112 x 22 2,464
. Crane Maint/Container Storage 25 x 15 375 x 36 13,500
. Assay Room 15 x 10 150 x 14 2,100
Waste Loadout 25 x 15 375 x 36 13,500
: 15 x 10 150 x 18 2,700
Waste Pkg Cell 38 x 15 585 x 18 10,530
Fuel Transfer Canal . 52 x 10 520 x 28 14,560
10 x 12 120 x 4 480
Storage Pit 15 x & 90 x 12 1,080
Cask Unloading Pool - 10 x 9 90 x 52 4,680
Pool Filter Basin 10 x b5 B0 x 17 850
Testing & Decon Pit 10 x 10 100 x 25 2,500
Surge Pool 10 x 7 70 X 18 1,260
. FFTF Fuel Storage Pool ; 32 x 9 288 x 32 8,216
. Lliquid Waste Coliect Room 23 x 36 828 x 34 28,152
. 18 x 30 540 x 34 18,360
. Pool Pump Room 24 x 12 288 x 12 3,456
. Suit-Up Room io0 x 14 140 x 10 1,400
Air Lock 10 x 12 120 x 10 1,200
Sh$?r Dissolver Cell/Chem Process 148 x 20 2,960 x 78 230,880
Ce
Failed Equip Cut-Up Area 33 x 20 660 x 78 51,480
Hot Pipe Trench 15¢ x 8 1,200 x 20 24,000
Operating Gallery 117 x 7 819 x 22 18,018
16 x 7 112 x 22 2,464
Remote HEPA Filter Room 60 x 20 1,200 x 26 31,200
10 x 5 50 x 26 1,300
Maintenance Area 10 x 19 180 «x 26 4,940
Suit-Up Room 14 x 11 154 x 8 1,232
Air Lock 22 X 7 154 x 8 - 1,232
Remote HEPA Filter Testing/Monitoring 62 x 6 372 X 8 2,976
Room
. Corridor 71 x 7 487 x 8 3,976
. Mezzanine 82 x 14 1,148 x 18 20,664
. Filter Change-Out Control Room 12 x 7 84 X 8 672
Subtotal 21,688 FT2 712,628 FT3




B g Ty e e, e e

PLAN EL 102’-0*
. Mechanical Room
. Mechanical Room
. Air Lock
. Mechanical Room
. Corridor
. Exhaust HEPA Filter Room
. Corridor
Maintenance

Manipuiator Room
Exit Enclosure
Storage Room
Steam Letdown Room
Mechanical Room
Transfer Dock
Mechanical Room
Emergency Generator #l
Emergency Generator #2
Emergency Generator #2
. Main Electrical Room
. Battery Room
. Cold Chemical Make-Up
. Mechanical Room
. Corridor
SDPR Cold Chemical Make-Up Room
Transformer Yard
Leading Dock
Loading Dock
Personnel Decon
. Vestibule & Staging Area
. Decon Room
Access Corridor
Office
Instrument Repair Room
Receiving Area Zone
RPT Count Zone
Communication Equipment Room
RPT Office
Storage Room
217 & 215
Fuel Disassembly Cell
. Operating Gallery
. Fuel Transfer Canal
. Air Lock
. 284 & 250
. Sample Cave
257 & 258
Low Level Waste Storage
Exit Closure
Receiving & Shipping
Mechanical Room
Cask Washdown

-~
04}
L R I R B A B A A I S e R R L S T T T T Y T R R T T R R R R

AREA
896 x 62
1,344 x 20
182 x 20
1,416 x 40
975 x 19
4,340 x 39
230 x 19
741 x 19
720 x 19
1,848 x 18
96 x 12
380 x 19
319 x 19
456 x 20
1,152 x 20
900 x 21
609 x 22
588 x 22
384 x 20
1,728 x 19
950 x 10
1,292 x 21
1,216 X 21
260 x 18
1,026 x 28
2,028 x 28
308 x 18
1,985 x 18
288 x 19
572 x 18
91 «x 10
104 x 18
216 x 18
476 X 18
828 «x i8
176 x g
119 x 9
252 x 9
476 x 9
286 X 18
1,440 x 21
5,058 x 20
1,679 x 20
1,920 x 28
448 x 7
300 x 7
440 x 7
1,278 x 62
152 X 12
4,588 x 61
1,166 x 20
4,028 x 32

.....



Fal

AREA

Chemical Waste Loadout Area 18 x 25 450
Truck Air Lock 68 x 21 1,428
Air Lock 11 x 9 99
Subtotal 56,747
PLAN EL 124’-Q"
Mechanical Room 78 x 42 3,276
. Vestibule 34 x 24 816
. Computer Room 18 x 24 432
. HVAC LPU Room 16 x 19 304
Emergency Panel Room 16 x 24 384
Corridor 12 x 32 384
Operating Gallery 31 x 14 434
Warm Maintenance Room 35 x 20 700
Air Lock 6 x 12 72
Corridor 74 x 16 1,184
Exhaust HEPA Filter Mezzanine 96 x 48 4,608
Corridor 16 x 56 896
255 x 10 2,550
224 x 7 1,568
15 x 7 105
Air Lock 12 x 10 120
Jet Gang Value/Instrument Room 221 x 10 2,210
Jet Gang Valve 80 x 7 560
Ajr Lock 12 x 6 72
Mechanical Room 98 x 48 4,704
Stairway 7 48 x 4 192
Air Lock h 8 x 10 80
Air Lock 12 = 7 84
Crane Maintenance Bl x 24 1,224
Corridor 242 x 9 2,178
Stairway 2 8 x 16 128
Stairway 1 8 x 18 144
Stairway 6. 25 x 8 200
. Stairway 5 22 x 8 176
. Stairway 4 4 x 18 72
. Decon Operations Room 9 x 30 270
. Decon Operations Room 16 x 30. 480
. Decon Operations Room 19 x 30 570
. Transfer Room 25 x 12 300
. Suit-Up Room g x 11 99
Corridor 18 x 7 126
Corridor 10 x 7 70
Stairway 13 18 x 8 144
Subtota1 31,916
Subtotals
79/ -0" 21,688 712,628
1027-0" 56,747 1,572,469
. 1247-0" 31,916 522,806
TOTALS 116,014 FT2  2,907,903+FT3 (2.9m FT3)

RuWM:tst

::IXX)(

3><><><><><><><><><><><><><><x><><><><><><><><><><><x><><><)<><><><><><><><

[at ]

[\

1,572,468 FT3 -.

65,520
16,320
3,888
2,736
3,456
2,688
13,020
9,800
1,008
34,336
96,768
17,024
51,000
10,976
2,100
1,440
26,520
6,720
864
112,896
5,760
960
1,008
24,480
43,560
3,328
7,488
14,000
5,632
1,440

2,880
622,806 FT3




PFM BUILDING
(CONGRETE VOLUME)

EC 79/-0" 14,922.5 YD3

CEL 102°-0"  11,050.7 YD3
EL 124’-0" 7.765.0 YD3
TOTAL 33,738.2 YD3
RWM:tst
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